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SHARON * HI-STRENGTH STEELS ADD LIFE TO 
HARD WORKING AUTOMOBILE CLUTCHES 


Those who work with them call them 

"lamp-shades." Actually they are 
clutch springs—part of the standard 
clutch of the modern automobile. 


tion line fabrication of these pieces 
requires steel of consistent uniform- 
ity and analysis. 


Like so many manufacturers of high 
quality steel products, the makers 
of this important part have learned 
they can rely on Sharon for consist- 
ent quality. 


This particular spring is precision 

built of Sharon Hi-Strength steel to 
deliver maintenance-free perform- 
ance for the life of the car. Produc- 
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SHARON STEEL CORPORATION 
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Higher Current Metallic Rectifiers by Milton E. Gamble 

New designs of magnesium-copper sulfide rectifiers produce currents as high 
Removable Keyless Couplings for Motor-Generator Sets by G 

Interferen e fit. shaft « upling that is expanded by hydraulic pressure tor 
Radii of Curvature in Slider-Crank Mechanisms by Jesse Huckert 

Semi-graphical determination of radii of curvature of a locus in slider-crank me 
Liquid Sensing Device With No Moving Parts by Dell Phillips 

Optical liquid sensing device that is particularly adaptable for shock and vibri 
Product Designs 

Drill press with pressure sensitive feed; Vibration tester; Hydraulic piercing 
Strength Properties of Welds in 61S-T6 Aluminum Alloy Sheet by 


Strength of welds obtained by the inert gas welding process using a filler wire ele 


Isolating Noise and Vibration in Rotating Machines by H. Himelblau, J: 
An analytical isolation technique that eliminates noise and transmissibility tests 
Streamlining the Selection of Rectangular Wire Helical Springs by 
A new method of plotting the stress and deflection data saves considerable time 
Selecting Metals for Low Temperature Service by J. R. Wat 
Material selection and design information for low temperature applicat 
Thirteen Ways to Use Metallic Bellows by E. Perry Cumming 
Illustrations of several unique as well as some typical applications for n 
Beater Saturated Gasketing Materials 
New materials produced by saturating fibers with rubber 


Finishes for Plastics by Stanley R. Melvin 


Post-molding treatments for plastics for decorative and fur 
Increasing Tube Reliability in Industrial Circuits by 


How to select and apply electron tubes for dependable electron 


Plastic Prototvpes Bridge Gap Between Design and Manufacturing 


How Ford is improving design and reducing costs by inexpensive sheet and molded moc 


stress Charts for Pressurized Elliptical and Oblong Tubes by J. C. Weydert 


Graphical data from photoelastic tests determine the magnitu 
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with Mallory Filters designed for your equipment 


Ise ( ius ed hy many 


PR. MALLORY & CO. Inc. SERVING INDUSTRY WITH THESE PRODUCTS: 























You can make sure you get the right noise filter for 
vour equipment . . . by letting Mallory design and pro- 
duce your suppressors. Mallory engineers have worked 
in cooperation with leading manutacturers to develop 


filters for motors, generators, oscillators, spark gaps 


and countless other devices, 


Specialized skills and experience are ready to serve 
you... to analyze vour requirements in detail... 


design the most effective filter for vour needs 


.and to manufacture it to any military or civilian 
specifications which may apply. Write or call 
Mallory today. 
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Electrochemical—Capacitors « Rectifiers * Mercury Dry Batteries 
Metallurgical —Contacts* Special Metals and Ceramics * Welding Materials 
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For information on Titanium Developments contact Mallory-Sharon Titanium Corp., Niles, Ohio. 
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NONMETALLIC MATERIALS 


OVERALL ADHESION of Dow's Styrofoam plastic 
to the inner surfaces of airframe controls may 
.44 permit Northrop Aircraft Corp. , 
Hawthorne, Calif to eliminate ribs 
, and 80 percent of the rivets. By 
filling voids with the expanded 
polystyrene, vibration is mini- 
mized, controls can be made 15 
percent larger in area, weight decreased by 10 
percent and strength increased by 10 percent. 





TWO MORE USES for du Pont's Teflon are worthy 
of mention. Resistoflex Corp. of Belleville, N.J. 
impregnates flass fiber tubing with the fluorine 
derivitive to obtain a noncorrosive, yet rigid 
tube with wall section of only 0.030 in. Dixon 
Saddle Co., Bristol, R.I., molds the resin as 
sleeve bearings for low-speed, light-load (100 - 
200 rpm at about175 psi)applications. The mat- 
erial's low coefficient of friction obviates need 
for a lubricant in the bearing. 


ACONTINUOUS TEMPERATURE of 1,800 F does 
notaffect A-418 Ryanco-C ceramiccoating. The 
developers, Ryan Aeronautical Co. of San Diego 
Calif. and California Metal Enameling Co. , also 
state that thermal shocks encountered in exhaust 
systems between -70 and «1,700 F do not induce 
coating failure. 


DELICATE EQUIPMENT such as instruments 
can be protected in shipment with a cellulose- 
base cushioning material devel- 
opedby Gilman Brothers Co., Gil- 
man, Conn. Called Celluliner, 
the product has two-thirds the 
resilience of pure sponge rubber 
and comes in various grades. 





QUARTZ PAPER that can be substituted for as- 
bestos insulation is one of the newer develop - 
ments at the Naval Research Laboratory, Wash - 
ington. Made from domestically abundant mate - 
lals, the quartz-like fibers, stable to 3,000 F, 
areeitherhydrousoranhydrous. Thelatter type 
is expected to find use in electrical applications. 
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CONTACT PRESSURES and low curing temper- 
atures describe Epon VI adhesive made by the 
Shell Chemical Corp. of New York City. The two- 
component system, consisting of a dark gray 
polymer paste and clear liquid curing agent, is 
best suited for bonding metals, but is also ef- 
fective on wood, glass, plastics and rubber. 


20 PERCENT LESS SWELLING in the presence 
of hydrocarbon fuels is the feature of 1009-10 
synthetic rubber perfected by The Parker Ap- 
pliance Co, Cleveland. This property is valu- 
able for equipment designs subject to -65 F qual- 
ification where previous available compounds 
have been rejected for excessive swelling. 


METALLIC MATERIALS 


SPECIAL MATERIALS with physical and nuclear 
properties that satisfy purity standards hereto- 
—. _ w fore unachievable on a commer- 
Jere" cial-quantity basis are needed for 
“= atomic reactors. For structural 
«, use, Oak Ridge scientists consid- 
~ er the more promising materials 
tobe beryllium, titanium and zir- 
conium; for liquid coolants, they predict bismuth, 
sodium, potassium or their combinations. 






| 


SILVER-CLAD STAINLESS is being produced at 
the American Cladmetals Co. in Carnegie, Pa. 
for use in communications equipment. Silver 
surface exhibits better-than-copper electrical 
conductivity, while the stainless steel provides 
corrosion resistance and a rigid backing. 


RARE MINERAL, one part yellow (vanadium) and 
the other apale bluish-green (copper), has been 
found for the first time in the West near River- 
side, Calif. by a Professor at UCLA. Nasonite 
is a formof calcium lead silicate and is derived 
from earlier galena. 


WHITE BRASS, 80 percent zinc and 20 percent 
copper, deposited from a cyanide bath either 
directly on cleaned steel or over a copper flash 
is a good substitute for nickel as a base for 

(continued on page 7 


For the newest important deve lopn ents on 
the plastics front, look to the intensive 
miniaturization program underway in the 
electronics and communications fields. 
Working, in this case, through the vast re- 
sources of RCA, the program calls for in- 
tense miniaturization in size, and reduction 
in weight, of physical components. Idea, of 
course, 1s to produce smallest, lightest, as- 
semblies possible with greatly improved 
efficiency - for. a scope of use impossible 


with unwieldy old equipment. 


What a made-to-order spot for plastics! 


And for a moulder! The terminal boards. 
insulators, coil cases and covers (shown 
here actual size) have tolerances so close 
that in some instances, they are machined 
to final dimensions. There are wall sections 


as thin as .012”. Inserts are fine Swiss screw 


machine plated parts with exacting thread 
fits assembled to microscopic dimensions. 
Materials are low-loss mica-filled phenolics. 

There's a production story here, too! 
With such necessary precision, commercial 
production was at first thought to be im- 
possible, Within three weeks, we produced 
experimental tooling and a production 
method using compression and plunge: 
techniques along with a combination of the 
two. And then, carefully analyzing. our 
experimental program, we designed and 
produced production tooling - and are noa 
meeting production quotas and rigid in- 
spection with commercial moulding 
methods! 

We can’t offer you a better recommen- 
dation. For small parts-or large ones - we 


can put lots of experience at your disposal. 


Kurz-Kasch, Inc. * 1427 South Broadway œ Dayton 1, Ohio 
Branch Sales Offices: New York, Lexington 2-6677 * Rochester, Hillside 4352 


Chicago, Harrison 7-5473 * 


Detroit, Trinity 3.7050 * Philadelphia, Granite 2.7484 


Dallas, Logan 1970 * Los Angeles, Richmond 7-5384 * St. Louis, Delmar 9577 * Toronto, 
Riverdale 3511 * Export Office: 89 Brocd Street, New York City, Bowling Green 9-7751. 
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chromium. The two-coat finish is applicable. 
with standard plating equipment, has good ad- 
herence and greater resistanceto salt corrosion 
than conventional Cu-Ni-Cr plating, according 
to Knight Plating Co. of Detroit. 


HEAT-TREATED AND COLD-WORKED copper- 
silver ^ produced by Handy & Harman, New 

York City 38, hastensile strength 
ranging from 140,000 to 165, 000 


D X psi. Electrical conductivity is 70 


percent of International Annealed 
Copper Standard. Composed of 
94.0 percent copper and 6.0 per- 
cent silver, alloy comes as round wire from 
0.260 in. dia down to magnet size and as strip. 


Cx 


MAGNESIUM has replaced zinc in flashlight bat- 
teries being field tested by the Army Signal 
Corps. The metal, used for the can-like cover- 
ing, lasts twice as long, costs about the same, 
and should save 66,000 tons of zinc per year. 


COMPONENTS 


PRINTED CIRCUIT PACKS containing up to six 
resistors and capacitors pre-connected into a 
desired circuit are reported to hold almost con- 
stant ohmic values throughout the temperature 
range from 10 to 85 C. The Stupakoff Ceramic 
and Mfg. Co. of Latrobe, Pa. has assemblies 
with resistance from one ohm to six megohms, 
0.2 to 3.0 watts with a tolerance of t 5 percent. 
Capacitive values are available from 2.0 mmf to 
0.04 mf with tolerance of * 3 percent. 


SPRING- ACTION CASTERS give a smooth ride 
to industrial equipment that passes over irregu- 
larfloorsurfaces. The Faultless Caster Corp., 
Evansville 7, Ind. is the manufacturer. 


IRONCLAD BATTERIES recently perfected by 
Exide of Philadelphia have in the positive plate 
@ ©) « a silver alloy that reduces cor- 
Wù Tosion of the grid. Battery life 
42 isalsoincreased by enclosing the 
=4A77 gridin slotted rubber tubes. This 
FEL lets electrolyte reach grid, but 

t Sd prevents alloy washout. 


ELECTRONIC LIGHT AMPLIFIER invented by 
Lee deForest and W. A. Rhodes of Phonix, Ariz. 
is the subject of U.S. Patent 3,594,740. The 
unit receives a beam of light forming an image, 
transforms it into abeam of electrons, increases 
the intensity of the latter and then retransforms 
it into an intensified light beam of the image. 
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RECORDING READ-OUT, which converts com- 
puter impulses into understandable symbols, is 
a revamped TV tube. Convair's version does 
10,000 charactersasecond. The tube's electron 
beam is passed through a stencil-like plate cut 
to letters and numbers that match the output of 
the computer. A converter between computer 
and tube changes the computer's answers into 
pulses that represent the characters in the plate. 
A Zerography print can then be made. 


NEW LOOK IN FRAMES for the side windows of 
the 50th anniversary Nashdisplays polished and 
Hoir-2o Canes? ribbed aluminum extrusions in- 
P stead of the conventional chro- 
$3; 2 mium plated steel. Being nar- 
VA n rower than standard parts, new 
i frames increase the area of vision 
without enlarging window opening. 


MAGNETISM powers a pumpthat has no moving 
parts. Though invented in about 1907, electro- 
magnetic device was never put to work until the 
atomic age called for its use in circulating liquid- 
metal coolant through an atomic reactor at Ar- 
gonne National Laboratory, Chicago. A magnet 
is built around a rectangular piece of tubing, 
When current is passed through the coolant, a 
motor-like electrical reaction takes place, forc- 
ing the liquid through the tube. 


PROCESSES 


VAPOR DEPOSITION of metals lends itself to 
continuous operation at atmospheric pressure 
** and below-melting-point temper- 
"m Ve atures; ie, tantalum(M.P. 3,000 
eus C) can be deposited at 500-600 C. 
P Thicknesses of deposits vary from 
a 0. 0001 to 0. 005 in., depending 
Aa upon type of service of finished 
part. Among the applicationsare heat-sensitive 
elements, vacuum tube and photo-tube elements, 
transparent lenses and conductive coatings. 


COMMERCIAL AND HIGH-PURITY ALUMINUM 
are the easiest to solder, then the alloys con- 
taining up to one percent manganese or magnes- 
ium; the heat treatable alloys are more difficult 
to solder, according to Reynolds Metals Co. 
Generally, the oxide coating is dissolved and kept 
from reforming by suitable fluxes, although the 
friction method is sometimes used. If the finish- 
ed joints in small assemblies are exposed to 
moisture, a solder rich in tin with considerable 
zinc provides resistance to galvanic attack. 


continued on page 9) 





Metallurgical furnace inves- 
tigations in the laboratory 
influence heat processing in 


manufacture. 


pressure vessels and 
deep-drawn shapes 


To meet industry's ever-advancing needs for pressure 
vessels and deep-drawn shapes of lighter weight, 
higher strength, greater dependability and longer 
life, Scaife maintains constant research and engineer- 
ing studies of materials, methods and products. 

The findings of these research programs are used 
by Scaife engineers in the design and production of 
vessels to give them the qualities needed to meet 
the requirements of the particular service for which 
they are built 

The name SCAIFE on pressure vessels and deep- 


drawn shapes means highest quality and most ad- 
vanced design 


Makers of Pressure Vessels G) for Air, Gases and Liquids 


Scaife Company 


OAKMONT (PITTSBURGH DISTRICT), PA. 


Starting with a cir- 
cular sheet of steel— 


a cup is formed by a 
conventional draw- 
ing operation. 


A continuation of this 
pressing operation 
turns the cup “inside 
out" without remov- 
ing it from the dies, 


completing—ina 
single stroke — the 
deep-drawn shape. 


Deep-drawn shapes 
made by the Scaife 
reverse-draw process 
(described above) 
have uniform wall 
thickness throughout 
the entire length of 
the draw. Can be 
madein various 
longths, diameters 
and symmetrical 
shapes. 


Scaife cylinders ore 
used for liquefied 
petroleum gases, 
freon, acetylene, sul- 
fur dioxide and other 
materials. They are 
light in weight, 
strong and durable. 


Scaife pressure vessels for air, 
gases and liquids are made in 
standard and special designs 
and for various types of service. 
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A NOTABLE ADVANCE in metal powder proc- 
essing is saidto eliminate oxidation and result in 
| wh 24 improved mixing characteristics. 
ISa A spokesman for the Glidden Co. , 
reports that fabricators of pow- 

dered metal parts will obtain, in 


istics during processing, faster and more com- 
plete alloying and decreased molding pressures. 


ELECTROPLATING TECHNIQUE has been de- 
veloped by Battle Memorial Institute whereby 
aluminum radar parts having thickness of 0.025 
to 0.040 in. canbe produced. Core islow-melt- 
ing cadmium alloy containing 1-2 percent Ni which 
is copper-plated and electropolished. Bath con- 
sists of a toluene solution of the product obtained 
by fusing ethyl pyridinium bromide with aluminum 
chloride. The core is then removed by heating 
and the copper dissolved in nitric acid. 


IN FORMING TITANIUM, it is desirable to pre- 
heat both the sheet andthe dies. The softer com- 
mercially-pure titanium forms better than its al- 
loys, and good results are obtained with metal 
heated to 450-600 F and dies to about 300 F. 
This reduces work hardening and spring back, 
but galling is still a problem. North American 
engineers have also succeeded in brazing tita- 
nium, provided the workis enclosed inabell jar 
and the brazing done inan inert atmosphere. 


TESTING 


FLUORESCENT CHALK is a recent product of 
the Norco Mfg. Co., New York City 14. Material 
is reported to be very effective in black light, 
permitting illustrated slide demonstrations to 
take place without turning on the normal lights. 
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SMALL "ATOM SMASHERS" are being built and 
puttowork. Dr. H.F.Kaiserof Naval Research 
Labs, Washington, recently described a micro- 
tron or miniature electron cyclotron, that oper- 
ates in frequency band of 3-cm radio waves. 


TINY PRESSURE TRANSDUCER designed by 
Statham Labs. Inc., Los Angeles, has helped 
advance high-speed hydrodynamic research at 
Convair. The 0.5-in. dia unbonded strain gage 
pickup, Model 81, has three ratings - 10, 30 and 
100 psi absolute, and is temperature-compensat- 
edfor amax error of 0.01 percent full scale per 
deg F from -50to +100 F. Output will drive oscil- 
lographic galvanometers without amplifiers. 


THE DEFENSE COMPUTER takes less than one- 
fourth the floor-space occupied by the selective 
sequence electronic calculator, first of the large 
"electronic brains" developed by I. B. M. engin- 
eers, and is "twenty-five times as fast and far 
more flexible". 


COSMIC RAYS and Geiger tubes havebeen com- 
binedat Johns Hopkins Univ. in a new altimeter. 
Instrument has two layers of five tubes. Cosmic 
rays strike one layer of tubes, activate them, 
pass through a lead shield and energize the second 
layer. When both sets of tubes are triggered, a 
calibrated voltmeter registers altitude in feet. 


ROLL SURFACE TEMPERATURES from -40 to 
*450 F can be measured precisely with special 
uc | head made by The Foxboro Co., 
Foxboro, Mass. Key element is a 

small resistance bulb mounted in 

a block of Marinite that protects 

it from ambient air. Tọ avoid 

scratching roll, element is car- 

ried by a special faceplate that wipes air from 
the roll, giving additional temperature control. 


THIS MONTH'S COVER 


With machines of war becoming infinitely more complex, the skill 


which they are maintained and serviced may well determine their s 
in combat. Especially is this true of aircraft. And, of course, the better a 
pilot knows his plane, the easier it is to weld both into an integral fighting 


unit. 


On this month's cover is a cutaway of the propeller hub for the Douglas 


Skyraider attack bomber. It, along with full scale panels of complete air 
craft systems, is part of a mobile training show being used by the Navy for 


instruction of personnel. See page 186 for details 


Kodochr me « irtes 


El Segundo Division of Douglas Aircraft Company 
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A 
most important ingredient 
in every Bonderite solution 





most valuable part of 
every Bonderite installation 





PARKER'S 


“ST YEARS EXPERIENCE 


in surtace treatments for metals 










No one—no individual and no other Bonderite treatment to fit your pro- 
company—has the experience and duction requirements exactly and 
knowledge of surface treatments for produce the results you want. 


Manila 3 J; : e m zd á ‘ è 
metals that Parker Rust Proof has. Bonderite, corrosion resistant 











Backed by this invaluable know- paint base, is one of the most thor- 
how, Bonderite today is more effi- oughiy proven products available 
cient, more economical, more versa- to American industry. And it is sold 
tile than ever! and serviced by the company 


No need to experiment, no need which has been the leader —— 
: e 2 did Mem fiL / 

for you to use untried products or in the field since 1915. / 
methods. Parker, calling on its 37 Write for detailed in- | 


years of experience, will plan a formation. 











Since 1915—First in the Field 


*Bonderite, Bonderlube, Parco, Parco 
Lubrite—Reg. U.S. Pat. Off 


KER ist Proor company 


BONDERITE and BONDERLUBE PARCO COMPOUND PARCO LUBRITE 


aids in cold forming of metals rust resistont wear resistant for! friction surfoces 















BONDERITE 


corrosion resistant paint base 
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Crspectives — DESIGN AND 
DEVELOPMENT 


SHELL MOLDING Shell molding, considered the outstanding foundry development of a 
generation, is still tied up in the most controversial patent tangle since 
the Ford Motor Company got the Selden Patents revoked in 1911. Also 
known as the Croning or "C" Process, this technique uses a thin mold 
made of phenolic resin (6 to 8 percent by weight) and sand (92 to 96 per- 
cent by weight) to cast metal parts. The exceptional interest has been 
aroused because it permits the casting of metal parts having intricate 
contours, thin sections, and very smooth surfaces in sizes larger than 
ever before considered practical. Precision of finished parts is such 
that users find machining operations are decreased up to 50 percent. 

Industry is lined up on two sides of the patent battle, even though no 
patent has yet been issued. And litigation seems sure to go to the 
Supreme Court if a patent is granted. Most users claim that the proc- 
ess developed by Johannes Croning inGermany is booty captured during 
the war. And as such, it is in the public domain. 

There's strong support forthis argument. Croning filed a patent ap- 
plication for this process in Germany in 1944, but no patent was granted. 
U. S. Intelligence teams questioned Croning after the war and brought 
back the development in Department of Commerce's Office of Technical 
Services Report "Fiat Final Report No. 1168" dated May 30, 1947. 


GOVERNMENT Government authorities say the process belongs to the U. S. and is 
VIEWPOINT freely available. John C. Green, Director of OTS, said: 

"It appearsthat the "C" Processas known in Germany 
and that the information collected by McCulloch was col- 
lected in good faith for the benefit of U. S. Industry at 
large." 

"Any improvement patents arising out of postwar 
research are, of course, not included in the principle that 
captured technology is freely available." 

"If valid U. S. Patents are obtained on such improve- 
ments, industry would ordinarily obtain licenses to prac- 
tice the inventionunder such patents. At this moment we 
are not aware of this situation since all patent applications 
are preserved insecrecy by the U. S. Patent Office. And 
neither the inventor, nor the licensee has seen fit to dis- 
close the subject matter of the application he alleges to 
have filed." 

While minor improvements have been made in the process by both the 
inventor and others, OTS feels that those they know about are only plant 
procedures and are not necessarily patentable. 

In correspondence with OTS, the British have flatly stated that they 
consider shell molding a war time development, andthey do not recognize 
the rights of Croning to any royalties. 


IN OPPOSITION On the other side of the fence are Croning and Crown Casting Associates 
of Boston, When Croning filed a patent application in the U. S. Patent 
Office in 1947, he assigned rights to Crown. They claim that the process 
detailed in OTS's report won't work, and improvements developed by Cron- 


(Continued on page 115) 
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Not when it comes to cushion sleeves, flange design or the packing 

of pistons and piston rods. Each/of these elements of the Hanna low pressure 

cylinder provides special benefits for you. Notice the expander springs 

which insure uniform contact of/piston packing with cylinder; the cork floater 
ring facilitating cushion alignment with head and insuring a seal during 

Send for 








cushioning; the spring-backed chevron rod packings, self-adjusting for 
consistently correct compression; the flange design permitting removal 
of front head without disturbing mounting. These Hanna-engineered features Catalog 
are refinements resulting from fifty years’ experience in design and 
application of pneumatic and hydraulic equipment. To you they Hanna Low Pressure Cylinders 

mean increased efficiency—decreased maintenance. — esk for Cotalog No. 236 


For full information on 





1763 Elston Avenue, Chicago 22, Illinois 
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ing since the wararethe key to successful shell molding. And further, 
when they get the patent issued, founders using the process will have to 
pay royalties. 

Other thanthat, Crown Associates won't talk. However, it is under - 
stood that Croning has sent in four patent applications to the Patent Of- 
fice since 1947, but nobody knows the status of these except Crown. 
The big question is: Aretherefour applications for four different im- 
provements or did the Patent Office refuse to issue a patent on the first 
three applications? The Crown organization says that they will be able 
to make a statement sometime in June, but other industry observers think 
they are just stalling and the situation will not be clarified. 

There's one mysterious loose end inthe dispute that might break the 
situation wide open. Confidential Memos reveal that Croning applied 
for a Swiss patent in 1938 andin1939, and nobody now knows what happen- 
ed to these applications. 


SITUATION As a result of the controversy, nobody is willing to talk for publi- 

TODAY cation about shell molding and their experiences with it. Most found- 
ries using the process have clamped down a tight blanket on discussion 
of the process with visitors, and are even tagging new and obscure names 
on their shell molding operations to disguisethem. However, the plastic 
companies who sell the resin have been pouring out literature. 


Monsanto, one of the fourbig suppliers, says they soldseveral mil- 
lion pounds of resin for shell molding last year; they expect to double 
their sales this year; and expect the plastics industry to increase sales 
10 times by 1957. 

Discrete inquiries indicate that over a hundred U.S. foundries are 
using shell molding in actual production. And over a hundred more are 
working in the pilot plant stage. OTS's latest report on shell molding 
(IR 7734) says that shell molding is being used for automotive parts that 
were formerly fabricated, forged or cast; railroad casting; boiler 
sections; aviation castings; plumbing fittings; pressure pipe; and other 
products. Metals that have been cast include aluminum, grey iron, 
nodular iron, malleable iron, low-leadedlow-tin bronzes, and high alloy 
steels. 


CHILEAN Chile's decision to halt copper shipments totheU.S. atthe fixed price 
RENEGE of 27 1/2 cents a pound may start hurting in July allocations. NPA plans 
no allocation cuts for June, but the situation is serious. 

Chile was to supply the U.S. with one-third of its 1953 copper re- 
quirements and the copper supply started to show signs of easing for 
the first time in May. But then the mines went on strike. When mine 
owners were slow to settle the strike, the government stepped in, can- 
celled the U.S. contract, and put all Chilean copper on the open market 
for the highest bidder. 

The U.S. plans to sweat out the ban for a time before reaching an 
agreement with Chile on their demand for a higher price. Officials 
believe Chile will havetrouble selling all its metal at the price it wants. 
If agreement is not reached for a long time, copper supplies will be as 
tight as at anytime since the mobilization program started. 

Even with Chilean copper, allocations were runningl6,000 tons a month 
behind requirements. 


The May oil strike is typical of what industry can expect for the rest 
of 1952. Washington authorities predict more strikes for the rest of the 
year than anytime since the record year of 1946. As usual, steel will 
set the pattern, and all the big unions will demand as much or more 
for theirmembers. Washington's highly publicized bungling of the Steel 
case will make government intervention ineffective. Congress will attempt 
some kind of new legislation but strikes will make materials and com- 
ponent supplies hard to predict. 
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ZIP-0N SPEED NUT 


Merit Table Co., Inc., changes to standard Zip-On 
SPEED NUTS for attaching table legs—improves 
product quality—saves 4 assembly steps! 


Coming up with an 83% assembly savings—in the face 
of today’s rising is quite an accomplishment! 
How did Merit Table Company, Inc., of New York, 
N. Y., do it? Simply by trading in a complex production 
cycle for the streamlined SPEED Nut principle of spring 
tension fastening! It once required two presses, a tapper 
and a spot welder to attach fasteners for table legs. 
Now-—standard Flat-lype Zip-On SPEED Nurs are 
quickly applied by hand —releasing this equipment for 
other production. 


costs 


Added to this 83% savings is the greater customer satis- 
faction Merit has built into their product. Since the 
legs are assembled to the table by the customer, it’s 


SPEED NUT METHOD 
screws are used; each screw is put into 
clearance hole in table slide; SPEED NUT 
is “zipped” down to retain screw. Table 
. leg goes over screw 
and tightened down 


sheet needed 


Tables 63% 


ASSEMBLY SAVINGS 


important that the job be made simple and easy. A 

the fumbling and working "blind" that was necessar 

in positioning screws and nuts to attach the table leg 

has been eliminated by quick-on, stay-on SPEED Nurs 
Perhaps there's a SPEED NuT "Savings Story" waitin; 
to be found on your production line— better fastenin; 
engineering can pay you big dividends! Call in your 
Tinnerman representative for technical assistance. And 
write for your copy of Tinnerman '"SaAviNGS STORIES" 
a FREE booklet showing savings made in a wide 
variety of fastening problems in industry: TINNERMAN 
Propucts, INc., Dept. 12, Box 6688, Cleveland 1 
Ohio. In Canada: Dominion Fasteners, Ltd 

Hamilton, Ontario. In Great Britain: Simmonds 
Aerocessories, Ltd., Treforest, Wales. In France 
Aerocessoires Simmonds, S.A.—7 rue Henri Barbusse 


Levallois (Seine), France. 


THE OLD METHOD...8 stamped 
metal plates were welded to 
table slide; 2 holes had to be 
drilled, tapped and countersunk 
and 2 screws per plate were 
used for holding each leg to 
table 


8 SPEED NUTS and 


—wing nut is applied 


No instruction 


P SLE. 


Lo. 2 
e 


y 
E 


eS 
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PR'O-D UCT 


We Love To Be Fooled 


ONE OF THE TOP EXECUTIVES of an internationally 

known corporation once said, "People love to be 

fooled and hate the person who unfools them." This 
t 

is only too true. A person who has been taken in 


by deception and chicanery becomes angered, or at 


least much annoyed, with the person who might 
reveal to him the true facts. He feels that he is being 
ridiculed. At the same time, the stories about people 


getting fooled are often amusing. P. T. Barnum had 


it all figured out and made a fortune on it 


We must recognize that fooling people is a great 
business. Much of the consumer goods advertising 
is based upon fooling the people and playing on 
words. In this country we are about to see a veritabi 
torrent of political oratory, most of it designed to 
fool the people one way or another. If it 

} + ; " ] +} ^ el 
possible to eliminate fooling the people, 
politicians, and most of the lawyers 
have to find new occupa 
I, 
i 


V wants tO pt 


tions Or £o 
nobody real 
xcept perhaps some engi 
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serious minded 


1] 
i 


men selling catt 
1ed on wat 
mart aleck salesmen mor 
purchaser. Fifty 
yr their smart 
wt in 
rious minded 
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humor 


Engineers must recognize 
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Approaching the N™ in anti-friction 


€ Whether your instruments are 
for industrial use or for the arm- 
ed forces, absolute accuracy is 
imperative — because the wrong 


answer is worse than none. 


An instrument relies for its ac- 
curacy, among other things, upon 
the anti-friction qualities of pre- 
cision ball bearings, for the abso- 


lute minimum of bearing torque 


Universal acceptance of New 


Departure’s vast resources for 
research and over 40 years of 
pioneering has resulted in instru 
ment bearing plants at Meriden, 
Connecticut and Sandusky, Ohio 
fully equipped with every capa 
city to produce such bearings of 


J 


unsurpassed quality. 


The general subject of instru- 
ment bearings and the care which 
New Departure takes to establish 
conditions ideal to produce con- 
taminant-free ball bearings, is 
illustrated and described in a new 


brochure now on the press. 


Because of the limited edition, it 
is desirable that requests for it be 


made on your business letterhead. 


Ask for Booklet AJB. Address 
New Departure, Division Gen- 
eral Motors Corporation, Bristol, 
Connecticut, 


NEW DEPARTURE & 
BALL BEARINGS Y 


Mee Rolle Like a Fells so 
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er Current 
Metallic Rectifiers 


New designs for magnesium-copper sulfide rectifiers have boosted the 
current limits for this type of unit to 200,000 amperes. And even at such 


currents, regulation IS good and overall size comparatively small. 


MILTON E. GAMBLE' 


Chief Engineer, Rectifier Div., 
P. R. Mallory & Co., Inc 


THE DEVELOPMENT of high curt 
rectifier stacks is a result of a de 
mand for satisfactory units for resist 
ince welding machines. This appl 
tion required intermittent output cur 
rents from 20,000 to 100,000 amp 
at two to three volts. These ratings 
and higher— are now available fron 
magnesium-copper sulfide rectifier 
Study of the voltage and curt 


* Mr. Gar 
R. O. Whitese 
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Table I—Characteristics of Plate Rectifiers 


Current density 
D-c volts; (6-1-1 stack, 
Rectifier A-c volts 6-1-1 forced 
rectifier) | draft cooling) 


1.25 amp/sq in. 
0.6 


Seleniun 
Copper oxide 
Magnesium-copper 
sulfide 50 
Resistance welding 
requirements. . 2.5-3.5 | 20,000-80 , 000 Fig. 2—Regulation curves for large high current magnesium. 
copper sulfide rectifrers. Average regulation is about 30 per. 
cent, remarkable in view of the tremendous currents drawn. 


the cell; the area of the radiator plate 
he method of cooling (convection « 
the spacing betweer 
the number of cell 

ar: in each element of 
Stack Arrangement taces d — xd se sm 


parallel 
continuous « 
about one ampx 

smallest cell, convection cooled, to 1! 


ump for the largest cell when cooled 
y the forced circulation of air 

The voltage ratings, both a-c and 
of the rectifier stack depend pri 
ily on the number of cells S 


lement of the stack. T} 


n 


rec phasc al [ 
ratio 1S independent 
- 4 | 
id. For three phase 
tification the value of this 


1 
approximately 
] im-copper sul 
1 1OW voltag 
customary for 
1 T 
: several cells 
each element of the stack 
however, it 1S inadvisa 
11 


ide too many cells in series 


ement 


OPI 


pper sulfide rectifi 
1 1 t 
ells of other types of 


rectifiers, vary somewhat fron 
inother in reverse resistan 

riation in resistance 

king voltage does 

ly uniformly over 

ries. This presents 

as the number of 

d to 7 or 8 


rs. the voltage 
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D-C omperes. ———————» e contactor 


é 


Fig. 3—Relationship between rectifier impedance Fig. 4—Schematic diagram of power supply circuit for resistance 
and output current. The forward impedance of the welder. Three phase a-c input is converted to direct current by 
plates is small, being measured in micro-ohms. rectifier bridge. Contactors are in two of the supply mains 


inequality may be such that excessive 
voltage is app ied to one cell even 
though the average volts per cell is 
well within the prescribed valu 
As a result, for d-c output voltag 
12-15, it is desirable to operate 
stacks from separate secondary tronic control apparat 
es. with the various output cir ntactors. 
ts connected in series One important fun 
To obtain output irrent "'reater fier is to provide inter 
than those availabk ing , tween the three-phase si 
it is Common practice grou work, which is inherent! 
parallel as well as in serie rectifier character. Another function is t 
stacks for many application Thu ous one of providing d 
the largest rectifier shown in Fi the welding cir 
s a 6-3-9 stack. This is standard rect current 
rectifier terminology, indicating that inductive react: 
the stack includes three cells in seri with alternating currents of 
ind nine in parallel in c; he six — nitudes in the | 
elements, or legs, of the three pha chine 


will deliver 750-d-c am ontin isly weldit 


full wave bridge. This particular stack In 


it 6 volts conne 
transformer, 
ele tri ally 
former assemb 
intermittent welding 
10,000 amperes, 1 
ilso been used widely in rectified a- [he rectifier stack measu 
ignition systems for automobiles, and | in. and weighs about 


n laboratory power supplies, electri he three-phase transform 


t E TI 


e 
fence power supplies, magnetic chuc larger than those normally 


ind ciectromagnets In such 5 'IC-pnà a-c machines of 
moderate to high currents at 
ain l la a 
IOW 1 VOItagcs are fr 
ly in the field of resistan 
full ad 


on 


taken OF 


permissible curre density 
isual regulation characteristics of 


magnesium-copper sulfide rectifier pi ate Rectifier cells ar 


xn à slightly more than two inches in di 
Welder Operation ter. Separate washers. or elen 
As noted from Fig. 4, the circuitry f magnesium 
n the resistance welding ap- bonded to the ce 
ication is straightforward and con- ing operation. T 


ventional, The essential elements are one-eighth inch thir 


the thre isc transformer, the three and d-c termina 
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teme Electric Welder Co Taylor-Winfield Corp. 


Fig. 5—In this power pack for resistance welder, the rectitied , Fig. 6—Resistance welding machine uses plate recti- 


unit (left) is mounted directly on the transformer. Rectifier core veis to convert alternating to direct current. Oper- 
is water cooled. Such cooling multiplies capacity many times. tion is controlled by electronic apparatus at right. 


p d 


Fig. 7—This is one of three recti- Fig. 8—Another form of the magnesium-copper sulfide rectifier. Note 
fier stacks used in the welder. Out- thermostatic switches at top right of the stack. These act as coolant con- 
puts are connected in parallel, to trol and temperature protection. When temperature drops, coolant must 
provide more than 60,000 amperes. be shut off to prevent condensation of moisture on the rectifier plates. 


i 
excessively high and 


ow temperatures Fig. 7. A normally 


open switch turns off the coolant if th 


falls below a 
preventing the 
on the rect 
1 
itput voltages, or 
| 
IrrCnts are required, it Js 
several rectifiers in 


(Tr In series pat lii 
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G. E. JAMIESON 


incer, Large Motor & Generator Departn 


General Electric Comp 


Design of a keyless flange cou- 
pling that is shrunk on shaft with 
an interference fit and is removed 
by expanding hub bore with hy- 
draulic pressure. Keyless coupling 
reduces machining costs and 
makes possible a shorter overall 


length of connected equipment. 


Fig. 1—Types of couplings used with B 

erator sets for powering large electric $ 
(A) Flexible gear type. (B) Taper bore. (€ 
flange coupling where shaft is machined to pro 


expanding the hub bore with hydraulic pressure for removal” 


1 


IN INDUSTRIAL APPLICATIONS such as 


ball bearing motor generator sets for 


powering large electric shovels and 


draglines used in open pit strip mining, 
where down time carries a premi 
price tag, it is essential that 
nance time for replacement of parts 
having a finite life | held to th truction on all machines 
absolute minimum to bearing maintenan 
For many years such rotating l of equipment 
hines have been built with either 


flexible gear type couplings having a Pal ER BoRE COUPLING s. 
light fit on the shaft extension or taper 3!!y require selective assen 


1 ht nd lanned t 
bore solid couplings on tapered shaft n hand lapped ; L2] N l 


extensions. For this application, bot machined on fac 


TY f ne t t 
lOuntingz on snal 


types of couplings have numerous d 
advantages of which the most 
standing are 


FLEXIBLE COUPLINGS. (1) R 

a key and keyway that introduc 
concentrations in the xtension trations in the shaft extens! 
(2) The maximum misalignment for n view of 


) 
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Fig. 2—A motor-generator set for a dragline excavator. Four keyless 
couplings are used to connect in tandem a synchronous type hoist and drag 
generator, two swing generators, and a thermo-magnetic shunt exciter. 


Fig. 3—Fixture and dummy assembly for measuring slippage Fig. 4—Closeup of shaft extension showing an- 
torque of interference fits ready for mounting in a testing ma- nular groove and connecting oil holes for admis- 
chine. Tests confirmed previously established design criteria. sion of hydraulic pressure to coupling bore. 


2A (l - (4 
(E 624) l Sp Bo B)’ by a torque load. The torque transmit- 
zu MLSp/2 ting ability of the assembly when com- 
pared with the rated torque require- 
he established proportions ments of the machines in service yields 
1.54, C 2 0.001 4, and L 9 1.5A. at least a safety factor of 10 for any 
given size. 

In view of the high degree of reli- 
ability required in open pit mining 
operations and the assumptions made 

8,340 psi; Sr = 21,660 psi; in deriving the design formulas, it 

1,251 x A Ib in : was deemed essential to check the 
O—— T slippage torque of the couplings by 

Since this value of E: is well within laboratory tests. A dummy assembly 
ld strength of the shaft mate- of shaft and coupling was made up 
uplings will slip on the and mounted on a fixture as shown in 


i 


Bj | shaft before the shaft can be injured 


$ 


ing these values and the value 
1» in Eqs (1), (2), and (3) 
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ig. 3, suitable for use in a 

| testing ‘machine. It was 

it the design Eqs (1), (2) 

re valid and the assembly was te 
o determine the coefficient of fri 
On repeated tests of the same ass 
plus additional tests on assem! 
where one or the other parts 
hanged, the coefficient of friction * 
found to be 0.2 plus or minus 
ent. These tests confirmed the 
viously established design crit 
this type ot keyless coupling 

With an interference fit of ( 
in. per inch of bore diameter, wher 
the thermal linear coefficient of st 

6 X 10° in. per in. per deg F, 
the temperature rise required to ex 
pand the bore diameter 0.001 in. p 
inch of bore is 


0.0014/6 X 10°* X A = 166 deg I 


the coupling, therefore, if heated uni 
formly to a temperature of 400 F can 
be readily slipped in place over the 
shaft. To achieve uniform tempera- 
ture throughout the coupling, heating 
should be done in a controlled oven 
or in an oil bath. Heating with any 
kind of a torch is not recommended 
The feature that makes the coupling 
hydraulically removable is in the shaft 
extension rather than the coupling 
self. On the shaft extension is 
chined an annular groove, spaced 
from the end of the shaft by 


sealing land, Fig 


Tapped hole for 
," puller rod 


Flexible 
- high pressure 
tubing 


Fig. 5— Hand pump and piping connections for Fig. 6— Length of shaft extensions required for 
building up an oil film in the interference fit. taper bore coupling and for keyless coupling 


1952 
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sn® sino 
EM 
C :2 5 inches 
R*7 O:nches 
P is assumed center of gravity 
AP=M 





Fig. 1—Usual form of slider-crank 
mechanism. During half a revolu 
tion a particle P describes a locus 
P.PP.. The radius of curvature of 
any station P is bounded by the 
locus and the evolute. 





Fig. 2—Inversion with the slider as $ 


the fixed link. In this mechanism, 
crank C has both linear and angu- 
lar motions. The rod Z reciprocates. 



















To 2!inches 
moximum t 





urvature 1n 


NO CONSTRUCTION nor device is 


JESSE HUCKERT properly recognized as a machine un 
ZEE less at least one of its parts can and 
does move relative to the others during 
a cycle of normal operation. 
Constrained motion is the one defin 


Department of Mechanical Engine g, The Ohio State University 


Semi-graphical method for determining the radii of curva- 










. . . ing characteristic common to all ma- 

ture of the locus traced by any particle in any link of a D ` m : 
: : : chines. The analysis of motions in 
slider-crank mechanism, including the inversions. Charts machines is founded on the principle 
ifs that each movable part or link is 
of angular magnitudes for slider-crank mechanisms of constrained. The links generally are 


presupposed to be rigid bodies, al- 


several ratios are included to facilitate application of the though this assumption does not en- 


method. Detailed steps in applying semi-graphical method tirely rule out flexible and fluid bodies 
Constraint means that the displace- 
are demonstrated in solution of fixed-slider mechanism. ment of one link, or of a particle in it, 


relative to another link, or to another 
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Fig. 3—Inversion of the type found 
in some quick-return mechanisms 
In this mechanism, link Q has 
both linear and angular motions 


Fig. 4—Inversion with the slider 
oscillating about a fixed point. In 
this mechanism, link Z has com 
bined linear and angular motions 


"T 


sin(d -9) 


R 


5 inches 

O inches 

assumed center of grovity 
P= M= 3inches 


Slider-Crank Mechanisms 


particle, always takes place in precisely 
the same manner regardless of how 
often or how fast the relative move 

ments are repeated. Constraints causc 
any particle in a link to trace the same 
locus over and over again independ 

ently of the speed with which the path 
is traveled. 

In the constrained motion of a part 
in a machine, the locus of the center 
of gravity is strictly a geometrical prop 
erty, completely dependent upon the 
way in which the displacements of the 
body are guided by the constraints 

In the motion of a free | 


body ui 


i 
} 
i 


trajectories or loci traced by it are 
functions of the mass and speed of the 
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direction 
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-Position vector 
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ng a plane curve in 
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angular motions sin 


for example, a 


connect 


rod in a slider-crank mechanism or 


conn 
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n 
[he 
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1 
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er 


hosen for d S 


links offc 
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ank 


cting rod in a four-bar mecha 


mechanism 


ission here because 


r a variety of linear, angul 


combined 


all 


within 


and motions 

single mechanism. This basic mec] 
inism along with the three inversii 
of the usual form are shown in Fi 
| to 4. Besides the fixed link 


mechanisms in Figs. 1 


rely 


n 


Ld 


111 


and ? eai h ha 


of CIT le S 


one link with rectilinear motion, or 
with angular motion and one wit 
combined linear and angular motio: 
Ihe inversions in Figs. 3 and 4 ea 
} two links with. angular. motior 

1 one with combined linear and ar 

la otions. Thus only one link 
iny one of these four allied or rela 
nechanisms has combined linear 

cular motions 

When a machine part has ar 
notion alon thc lo tra ed DV i 
icles in the part are circles or a 
of circles. Radii of curvatur 

the radii They 
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traced by a body 
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hich the ' link-constraining points 
ice those loci. The independence of 
ie direction of motion and the speed 
' motion is often overlooked in the 
nalyses of displacements and velocities 
; mechanisms. In machines, direc- 
on and speed are always two inde- 
endent quantities 

Vector methods permit the path 
raced by the center of gravity to be 
xpressed by one simple equation. It 
will be remembered that one vector 
s the equivalent of two scalars in a 
plane. With respect to O as origin, 
Fig. 5, the position of any point P on 
the path is completely specified by a 
ctor of length OP and having the 


The notations that at ar 
curve P,PP" in Fig. 6 ar 


OP = position vector tha 


Curvature of Any Plane Curve 


I 
I 


P on a plane curve 


= angle between the 


when defining p 
ence direction 
arc distance al 


fined by positi 


= radius of 


point P 


tangent 
angle thr 
t turns 


lirection from O to P. Vectors used the 
n this way are known as position ve 
ors 
Ihe position. vector, which inh 
ntly has both a magnitude and a di 
rection, obviously, is the equivalent 


of a radius and an angle in a system 
f polar coordinates. Thus the posi 
tion vector OP in Fig. 5 is equivalent 
to the scalar quantity having a mag 


R units of distance multi 
By definition 
lagnitude 
leal 


Uy 


lirection 

In linkage analysis of machines, the 
line of centers can be taken as the ini 
tial line from which angles are meas 
red, just as the initial or referen 
line might be chosen for a system of 
polar coordinates 

Radii of curvature are readily com- 
puted by standard formulas from the 
alculus when the paths or curves ar 
lefined by equations. The usual for 
mulas appiy to equations stated 
rectangular coordinates, in polar coord 
nates Or in parametric form. The pro 

e in deriving curvature formulas 

embodies two differentiations. Th 
ipplication of them embodies the s 
lection of the coordinates of the pla 
ilong the irve at which the radi 
of curvature is wanted, and the subs 
ution of numerical values 
suitable curvature formula 

But when an equation of the curve 
is unknown, getting an equation that 
defines the path becomes a perplexing 
problem. Setting up an equation 
rectangular coordinates is frequen 
insurmountable. An equation in para 
metric form is generally less diffi 
to establish. In contrast, the loci of 
plane motions are particularly easy to OP 
visualize and express by means of 
position vectors. Once an equation of 
position has been established, the dif 
ferentiations and computations 
radii of curvature can proceed in 
usual manner 


P 
i 


Differentiation of th 


11 $ $ 
ner illustra 
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fined by Identity (7) is à simpl ture identities are given in Table I 























way of finding the magnitudes of its the ordinary slider-crank along w 
; ^) two unknown scalars o and 4?$p/46?. those for each of the three inversii 
V(R/C The three components on the right of the basic mechanism. The Ide: 
c i ) g e bi í 
The Identity (4) 1s a vector triangl ire compounded to form a resultant ties are vector sums or differen 
All the quant that make up the vector, after which this resultant is re Naturally these vector sums or diff 
tor difference on the right-hand sid solved into two vectors having the di ences arc applicabk only when used 
ire known; hence the triangle can | rections tp and mp. This procedure conjunction with the particular positi 
onstructed to find the direction tp and fixes the gnitude of scalar (dSp diagram for which they have be 
the magnitude dSp/d6. Any closed — 46)?/5. The quantity 455/40 is derived. 

tor triangle or polygon can | known from the solution of Identity Both the locus described by P ai 
i|ved whenever not more than two — (4) ; hence p can be computed its evolute are shown in Fig. 1 f 

juantities in it are unknown. The two The foregoing direction and curva half a revolution of the crank 








inknowns in be two directions, tw 


Fixed-Slider Mechanism 













The construction to get the magi 
tude dSp/d@ equals 1.57 and the dire 


tion tp consists merely of adding tl 


two vectors on the right side of tl 


" ,, ay v( | E SC a “Seg 2nd (3) for dd dentity (H) to get the resultant, ve 
§ r oul I T( ] And tOr ny 




















P "et ux di ied tor o,p,. Note tha: the 2.2 in. is la 
| p positi t the mech l 
| | nist The 1 tion ' +} off from the convenient origin 
Ih der 47 S,/40 | second 1 uis iC position. equation, on the : 
E ! ! , 3 : r the d Ctior pposite t DOSILIY S 
knowt ot ntl th ^d : ther hand s a litt different M lirection Opposit O | I C 
[4 a MT he fixed-slide this takes care of the minus sign. Fi 
IuAT oOo! len \ ( j [ ) l MXC Sl I 
lee the | hani lum of the same reason, the one-inch magt 
I nd to n th | i i I S I5 i n c mn 3 f : 
i ) | E aliio wih Mesctina € tude and coefficient of tıp 1s laid off 
i oO i Uong I C QIre I l 
All f nd rvature vector in the direction opposite. to that 
l ) n "E ) ind Ifvatu \ o à : 
t lan 1! An example will illustrate the d which A moves relative to B. Vect 
p al p known or knowa An cxampie will ilustra he d i 
| of fn Ty anato e O,p, is measured to get the wanted 
on of } o tò C 4 uis I uwing AGTI Ccurvatu i , 2d 
Fal icl (I i iH oe Ee Tabi I magnitude dSp/d@ equals 1.5 
I LH O tior Oo 1 I-Prapnical ICL i^ ADI 
iblis] y | | ol , ets) Much tl procedure is used 
| 1 a that Much the same ocedure is used 
( 4) |n 1S erpend f ( t IOWSs h po Of llagram a na i t . 
| ! (dS r | ! tation in tl f motion when 6 th graphi al solution of the Curva 
( r d adt) 5 2150 KNOV SLALIOL I U y4 M MN | WIICI a . 
f | | [p ion is called ture Identity, Table I, column 3 
( (4) ` L » I I5 HCO i á 
| i n 1 xd É ss When the knowable magnitudes ar 
ular ddh/dé found from ] , xi ram , Ws end 1 | } 
( ( f for examp! io ind B found and substituted into it, th 
I} | kR k q 1. long: crank IS Ol tained a resultant vector 


na; 0 68r 4- ] 145s 
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he composition ol this resultan 
nto I for the 30 deg — vector is illustrated in the right-hai 


olumn of Table IIl. The same vecto 









1 1 à 
diagram also intustratt 
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lable I—Direction and Curvature Identities Associated With Position Diagrams 







Fig 3 Fig 


a I NI i 








+ 


Ta5le IL— Graphical Method of Finding Radii of Cu 


Station Rcdius of Direction. equotion Curvature equotion ; 
curvature dd dSp dd? db d?So ! ,dS 
R— $ -M : -MhAg-RZ )t R$ «P, — (07 
No -— P, inches de s taB tp de AB Ge" gee" dg? 226 
R=7, Melinch 
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9 
e 
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a 
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o 
£z 
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3 Jo 'P*-258~ ths 


dSp 
de 


| 
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Y 10> 
POSITION DIAGRAM 


DIRECTION DIAGRAM CURVATURE DIAGRAM 


Inversions of Slider-Crank Mechanism 


GINEFRIN( 





Fig. 7—Magnitude of rate do/dt 
for inversions in which the slider 
oscillates; rates at crank angles 





are given for several R/C ratios. 


Fig. 8—Magnitude of rate do/dt 
for the ordinary slider-crank mech- 
anism and its inversion with the 
slider fixed; rates at crank angles 





are given for several R/C ratios. 


Fig. 9—Angular rate d*¢/dé* for ‘ | : | R=Center distance 

the ordinary slider-crank mech- ; op] C=Length of cronk 

anism and its inversion with the VR "M sind= © sin 0) 

slider fixed; rates at crank angles 9m , | | | | 

are given for several R/C ratios. YW p T p NN | do TS [^7] 
de 


| 

(S - 28 coso ee 
Fig. 10—Angular rate d*¢/dé@ for 
inversions in which the slider os- 
cillates; rates at crank angles 
are given for several R/C ratios. 


| | | | | i | | j | 


40 50 60 70 80 90 100 110 120 1% 140 i50 160 170 180 


Usual form of 
slider-crank mechanism 


L * Lengfh of connecting rod 
C * Length of crank 


[87 z sine f | 


[8j ~ sin ‘a 2 | 


80 90 100 110 120 I3Ọ 140 150 160 !7O 180 


Ingle e degrees 


Other Slider-Crank Mechanisms when subjected to interpolation, in-be- 
tween ratios are needed for complete 
of angular magnitudes de- coverage. 

1 by Eqs (6), (8), (10) and (11) As already pointed out, these charts 
te the extension of the graphical are not restricted to the single use of 
ls to slider-crank mechanisms of finding radii of curvature. One prop 

tios. Such charts plotted for a erty charts such as these do reveal quite 
ff the ratio R/C are shown prominently are the stations of maxi- 

8, 9 and 10. Since such mum and minimum angular magni- 

only rough approximations tudes. 
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30 40 50 60 70 80 9 
Crank angle 9, degrees 


Analytical Methods 


Graphical methods are usually adc 
quate when velocities and accelerations 
in machines are wanted to solve prob 
lems in kinetics of machinery. As al 
ready explained, Eq (2) applies to any 
plane curve; so does the method of 
establishing the position vector. A 
cordingly, similar methods can be used 


^ 
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Optical Phenornena as Applied in Liquid Sensor Employ the Laws of Refraction and Reflection 




















(A) Light bearn impinging 
normal to planes of prism 

faces, leoves prism normal 

to planes. Beam continues 

ina straight ine 
irrespective of the index 
of refraction of the lower 
medium which could be 
air (Np*1.00) or liquid 
(Na = 1.50) 












(B) Light beam traversing 
front prism plane at 90 
deg arrives at second plane 
at 30 deg from the 
normal. If the lower 
medium ig air (No=100), the 
ray is refracted away from 
the normo!l so that the angle 
is greater than 30 degrees 






















(D) Light beam toversing 
front prism plane at 90 deg 
orrives at second plane (E) Same setup as 
at 45 deg (or more) Fig ! (D), but lower 


to the normal medium is liquid 
if the lower medium (No=1.5) with the 


iS air (No= l 00) 
fhe beorn will be totally 


(C) Same setup 
os Fig! B 
but lower medium 
s liquid (Np=1.5) 
with the same 
ndex of refraction 
as the prism. 













same index of 
refraction as the prism. 













The beam continues reflected back into the The bearn continues in 
EA Tansparent prism material, No=l8 n a straiaht line prism because :* armves at | o straight line since the 
Liquid, Np*/5 since the prism an angle greater a the prism and the liquid 
the |i critical ongle of reflection : 
Light beam and the liquid act as one piece 


act as one piece 





No = /nalex of refraction 


FIG 1 








EVEN ELECTRICAL DEVICES that sense the presence or a 


sence of liquids contain moving parts that restrict the 

e Li use in applications subject to vibration and shock. Also 
nalfunctioning may occur as a result of clogging or corr 

g ’ ion of these operating parts. 

e One ingenious liquid sensor that has no moving part 
gue was developed by using simple principles of optics and a 
small electri urrent The device controls liquid levels ana 

LU letects the presence or absence of liquid in closed lines o 
’ 6 tanks, even under severe shock and vibration. Familiar 

laws of reflection and refraction are employed to eliminat 

Ni Moving liaphragms, floats, and other related devices and to produc 
Ü | detector that is small, simple, compact and foolproof 


Optical phenomena as applied to these units are illus 
trated in Fig. 1. Components include light source, prisn 
DELL PHILLIPS E — E 















ia : 
oto Cell A eam oft light IS projected into a 
Wm. R. Whittak ( Lt 





Lense 






Indicator lights 






















Light source » Indicator on inshumerrt 
f farnps panel 
= | y 


Es; Dry 











Kiefacfing a - l 
" urren?t supply 














cylindrical -7 
prism Liquid passage = ens thve or indicator 
(presence is censed (polarized) relay hghrs 
by this umt) ; 
y T Photovoltaic cel/s 
tcormbined area of 2 
Light path when liquid is presen outer cells egual fo Fus line 
r /) i 
Light path when passage is dry area of center cel) Electrica! connection Censor unit 











Fig. 3—Optical device designed to sense presence of aromatic be wired to control or actuate secondary equipment that would 
fuel in aircraft fuel line. It determines the exact moment when iutomatically switch to another tank or drop the empty tank 
wing-tip tanks are empty and ready to be dropped. Unit illus (Right) Schematic sketch of the installation of liquid sensor in 






trated indicates condition of tanks with warning lights 


could n airplane. Shock and vibration do not affect operation of device 
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Joo of tank 


Sensitive (polarized) 
relay - SPDT 
enter stable 


double co 


Approximate _ 
unit housing 


~ 


Sensitive relay (N.C 


Light path with higquid THREE LEVEL OPTICAL SWITCH: Liquid hoes access to surfoces A ond t 


below bottom level (1) When liquid level is below specified bottorn leve ght is totally reflec 
Lois Light path with liquid A and B to photovoltaic cel! No. ! 
I af bofforn level (2) When liquid is at bottom level, light is totally reflected at sur 
_Light path with liquid and passes through surfoce B to cell No 2 


at fop revel FIG 2 (3) When liquid is at top level, all light passes through surface A direct 


liquid being sens 


tical liquid 


source 


Too of , Current supply 
hquid wolfaic cel a 
forth nadiceator larry 
Transparent 
‘orisrnati Sens fe relay 
probe 


M Smecifeg liquid level 


a light is refracted into 
when liquid has quid when bottom 
attained specified level surface is wetted 


when liquid is below 
specified level 


Fig. 4—Optical high-level switch. When fuel falls below the — Fig. 5—Photograph of typical optical swi 


specified level, light is reflected into voltaic cell. Relay is lens, prism and photo-voltaic cells are it 


activated and warning lamp lights. When level is satisfactory, All other equipment such as relays, i 


light is refracted into liquid and does not reach photo cell supply inlets-plugs are 
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DESIGN FEATURES 


Spring Loaded 
Worm Gear 
Makes Feed on 
Drill Press 


Pressure Sensitive 


IHE DRILL PRESS co 


1 1 ' er 
AALLY MW i 


POWER FEED DRIVI When quill 
I | I the limit of the de pth con- 
or when fficient. resistance 

red (hard spot 

| rotation oi the 

4 wor l nower 

Tidal power! 


lcd worm 


E 

m P: "XL 
> 

' PA v: J 


ET odi 


Drill head 


Vernier lines 
on spindle tube 


Angle adjustment 
scale | 
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iN NEW PRO 


In the power feed gear train of this drill press is 
a spring loaded worm gear that will disengage the 
final drive gears of the power feed when resistance 
of predetermined magnitude interferes with nor- 
mal drill spindle advance. The resistance can be 
exerted either by excessive drill point pressure 
(dull drill or hard spot in work) or when the drill 
spindle reaches the extent of its travel as set on 
the depth stop screw. 

When the quill rack advance is stopped by one 
of these actions the power feed gears are locked but 
power input continues. This causes the worm gear 
to ride up on a splined shaft against an adjustable 
spring. As it is displaced it carries with it a shift 
lever that releases the final drive feed gears from 
engagement. Then the quill rack is free to be 
retracted by the spring loaded pinion of the con- 
ventional hand feed. Complete disengagement 
allows a 3 revolution dwell. The worm gear spring 


Splined quill shaft 


md 


drive on splined 
shoft 


ea 


~~ Feed change 
gears 


, 


-Spring looded worm 


can be adjusted for drill point loads of from 
100 to 1,000 Ib. The power feed gears can be re- 
engaged by a manual control or an electric solenoid 
provided for remote or simultaneous control of 
multiple heads. It can be set for continuous 
cycling and for manual over-feed to power engage- 
ment at any depth. 

The Magna Drill on which this power feed is 
used, is made by Magna Engineering and it has a 
capacity of one inch in cast iron and į in. in steel. 
Feed stroke is five inches and the throat is adjust- 


able from 6} in. minimum to 14 in. 


maximum 
Clearance is 32 in. under the spindle tip. The nar- 
row head permits drilling to 6 inch centers on mul 
tiple setup. By opposing spindles horizontally, “0” 
centers can be attained. 

Each head has its own 1 hp motor. A cam actu- 
ated motor mount makes available 7 speeds rang 
ing from 251 to 6,860 revolutions per minute 


Remote 
^ control 
solenoid 


uf jn Du I 


LA | 
i d 


m Lock notch 
, 


KK 


\ 


se Stort 
—- ondor 5 
Secondary ” button 
worm drive 


~---Actuating 
spring 


laa 
Spring looded 
return geor 
( hond feed) \ 
‘Quill rack 


drive gear 


















PRODUCT DESIGNS 


ARRANGEMENT OF ELEMENTS in power 
tr Interchangeable feed change gears n 
lution Hel il DOWCT tak« ott gears arg 


I 


Sheaves 
aligned 

i) Pormal 
ar ive 
poor Miele 


Advancing s/eeve 


with handle 


TLL 
aligned in 
advanced 


position 


a 


a 
ici 


Advancing cam 


CAM SLOTTED SLEEVE on motor mount reps 


tions the sleeves of the V-belt drive to 
xtra S|] | ratios ] 
138 


5 


peri 





operation. At right 1s shown a rear view of the power fec 
head with a compound worm gear drive, Here can 
seen the square section thrust control spring of the spring 
loaded worm drive mounted on its splined shaft 
360° Rototion 
in two planes ------ 
Drill 
Spindles to table heod 


from 0" to 32° 


Throat adjusts 
from 6V2" to i4" 
f Drills to center 

of 28'circie... 


~ 


90°Column location ~~~ RSS YF | o Tubular 
in all directions T: mounting 
above or below toble~ Shafts 


UNIVERSAL POSITIONING of the drill head is made possi 


! | 


y use of tubular mounting shafts and clamp castings 


rrows indicate the range of adjustment available 
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Direct Fluid 
Action Forms 


Sheet Metal 


This new hydro-press, for forming 
sheet metal airplane parts, uses a 
method of applying direct hydraulic 
pressure to the work being formed. 
he blanks, from which the parts are 
to be formed, are placed over simple 
male dies, positioned in the hydro- 
press frame, and forming pressure is 
applied by hydraulically inflating a 
rubber bladder mounted in the im- 
mobile roof of the press. 

Power to operate the press comes 
from a double delivery high-low 
pressure pump driven by a 30 hp 
motor. Both pressures are used to- 
gether to inflate the fluid cell. On 
reaching a predetermined pressure 
both circuits are automatically un- 
loaded and the cell decompresses 
through a surge valve. Then the low 
pressure circuit is ported to im- 
pose a vacuum in the supply line and 
withdraws the remaining oil from 
the cell, lifting the rubber work pad 
from the formed part. A vacuum 
switch senses when the pad is lifted 
clear and energizes the table moving 
circuit. 

The new press is one-tenth the size 
of conventional ram type presses yet 
capable of exerting up to three times 
the pressures. The higher pressures 
make possible the forming of heavier 
gage metals and reduces the amount 
of secondary hand forming about 50 
percent. 

Developed by O. A. Wheelon, pro- 
duction design engineer of the 
Douglas Aircraft Company, Inc., 
Santa Monica, Calif., the new ma- 
chine is suitable for shallow forming 
of aluminum and other metals used 
not only in the aircraft industry but 


in other metal industries as well. 
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Ae 
pane! 


IT 
_ table 


ONLY MOVING PARTS of the forming pt | 


the blanks under the hydraulically infi 
double p! ssurc control if t is elect! V inl X 
will not move unless bladder is detlated; (b) 
he t (c) the bladd ul 
! Press Hydraulic fluid _ t Rubber 
frame \ af high pressure bladder Rubber 
Work blank. i ' i „work 






Formed 
DA y “work 
RELEASED POSITION FORMING POSITION 
ACTION OF THE FLUID CELI X vorh 
positioned on its die under the work pad, hydra oil 
duced into the 1 er fluid cell The | Z 
which displaces the work pad and bends the work t tt | At 
rmined pressure an unloading va 
and a partial vacuum ts introduced to remi the fluid and return the w 
pad to normal. Then the sliding table draws the finished part out of the fran 





HEAVY GAGE SHEET 


METAL PARTS | 
ss. Att ! | blank, p: T 


p! po ine metai in } 


At bottom is the part as it comes from the press. No 
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Shaker Table 


Mounted on 


Metal Straps 


abide apti viti n 


— i s aaa ai 































Internal damage, caused by its 
own action, is prevented in this vi- 
bration testing machine by securely 
mounting together all the adjacent 
parts. At no time during normal op- 
eration does a moving part contact 
a stationary part. The vibrating 


table-armature assembly is supported 





on a system of spring type beams and SHAKER with a section of electronic equipment mounted on the table 


straps. The four flexure members, in and ready for a vibration test. The shaker can be rotated on its 
which the beams and straps are used trunnion to permit oscillations in any direction from vertical to hori 
zontal. Forces of 2,500 lb at frequencies up to 500 cps are obtainable 


firmly locate the assembly and bend ; 
Pes ye E i Four fans direct cooling air through the shaker when it is operating 
to permit movement. Spring action 


of the beryllium copper flexures ac- 
tually assist in the action of the ma- 


chine and are used as electrical L | 
(e Hinge flexure set clomps, 
X, NNI flexures ond bushing 


i a í Y Anchor 
armature coil M ©) *: pre- assemble by soldering ey 
, í "^ N N $ » N 
4 = A 


conductors to carry current to the 


Ihe shaker, made by the Calidyne / ANE O 
° j v $ e^ 4 
y 1 > > f X = 
Company, Winchester, Mass., works ru s Clamp " > 9 — 
by introducing a conductor with a-c ~ 3. F ae A Bushing: 4 
current into the field of a d-c magnet. : tb. m i, © NE. 
i p L2 “Clomps CS 
Ihe direction of the resultant force © $95 ^N 
. : / ye | Vertical BS 
on the conductor is in accordance { eS "A" s. | flexure «3 = 
: : : à ; e f^ strop Í. 
with the instantaneous direction of v L Á i AD 
: : A "| i Yak” 
a-c flow and the force is reversed ac- y” SN Y 
L diio Main & 
cording to current frequency. A fe v flexure 3T a 
i ; zt ; / b member 71 2 
power source is used with this unit aN Sd A 
to induce variable frequencies from UNE N SY m e: 
] ` >> " Y A Horizontal 
0-500 cps into the armature coil at ^. | — Re a flexure strop- 
. ° i i o Nd d 
sufficient current to produce 2,500 Ib "Spacer r fe Ciomps 
NT - 
of force. Fitting a, 


The shaker weighs 3,600 Ib. and is 


mounted at its center of gravity. Rub- 


ber isolator pads of special design EXPLODED VIEW of a flexure member shows the interlocked design 


of the vertical and horizontal flexure straps. The vertical straps 
made by Connecticut Hard Rubber arry the vibratory load in compression as well as tension. The hori 
Company, New Haven, Conn., are sontal straps s maintain the position of the table-armature coil assembly 
used under the trunnion to isolate n the field structure. All the flexure members are beryllium copper 


vibration from the surrounding area. 
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Mounting inserts Adjustable limit nut 
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Cylinder. f 
y . gno! generator 


Alnico magnet lo N 


Trunnion cap 












Signa! lamp, L 


aJ 
aa 


Trunnion support 






Tener). 


pg 


0 
c 
> 
> 
à 
Q 


eS d 


to oF Foe e 








a 







rrt 


m 
— H—— Need o nme itid 














Electrical Center 
junction box / ry, pole cap i 
Rivets non fis Le - — — andi 
so 















v 
f 
t 






Outer pole cap~ Khe’ i 
fy Se 
Armature coil--~ 7 s i X ww 
, ions" — ER X " 
Coil retaine ; m Jan niii 
Screwyack preloader ----~ a. 


A-c power input lead 


SHAKER TABLE is mounted on eight through-rods that are slotted from the botton 
drical mounting ring and the armature coil Rivets hold the assembly together The w 


Us coil are set in a double helix groove in the coil retainer, and the coil assembly is firmly | 
! screw-Jack preloader that assures no-play during destructive battering under vibratory loads. The 
erator uses a fine wire coil that passes through the field of a permanent magnet dur [ 
y I J 1 ' : 
: quency and magnitude of the current thus produced gives a direct indication of shake perfor 
| 
I 
| 
chor 
Transverse flexure 
straps 
p-> 





. FOUR FLEXURE MEMBERS (two at the table and two at armature coil) provide rigid rad 


S . 1 11 : b : 
for the table-armature assembly and bend to permit the axial oscillations. Notice the triangular 
main flexure beam. With the large end securely clamped to the field stru ind 
to move with the table, this tapered design evenly distributes the flexure stresses along tl 
Noti C thc removable stain! ss st el nscrts \ whi h € [ nt il € mo | | th f 

195 i 
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PRODUCT DESIGNS 


Sliding. C-Frame Balances Piercing Force 


sMueller 
EL ydrouli¢c 
A Ah 


E, set up for piercing eliptical holes in a jet engine exhaust ring, has a capacity 
t] punch t wut omat V 


lic rate of operation is 30 holes per minute The 
th 


ther 5,000 psi or 10.000 psi punch pressure 


Stripper High pressure oil 


st EC. 


> frome cylinder 
PERATING CYCLE OF PUNCHING PROCESS 


No. 1—Primary oil ts directed to the C frame cylin 


Ihe power cylinder advances the. punc! 
the die behind the work piece 


id. positions the stripper opposite the die. 
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lo prevent distortion of a work-piece being processed 
| this hydraulic piercing machine, the force exerted by 
he punch head is supplemented by an equal amount of 
'ackup force at the die. That section of the work being 
pierced is merely clamped between the die and punch 
head during the punching operation, with 


no lateral 


movement permitted. 

The basic element for this action is a sliding C frame 
on which the die and punch head are mounted and posi- 
tioned on opposite sides of the work. This C frame rides 
in V ways on the machine base and carries the die, fixed 


at the head of the frame, to and from the work. It is 
moved by a hydraulic cylinder and stopped at both open 
and closed positions by an adjustable float control screw 


anchored to the main base. The punch head assembly 


slides in V ways on the throat of the C frame and is ad- 


vanced to the die by an internal hydraulic cylinder. 


Work ring -~ Clamping fingers 


Index support rings MS. - 7 R = ZY À 


i | Locoting zing / 
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i 
I 
1 
I 
t 
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I 
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222222222 


QS 


CROSS-SECT ION of ( ame at losed position 
When punching ope 


Shows 
ition tronic tin 


c opens the f 


High pressure o 


A ene 


| 


Step No. 3—-Hydraulic converter 
il to drive the punch through the work. 


sends high pressure 
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Punch mounting plate Stripper piston 


\ Stripper pins , 
A I 


e— X — — M — o — 
i ESSE 
em eh a 

e nee Nee ee Nee X A 


C-Frame 


now 


rame Dotted lines indicate the loubK wa 


Three hydraulic used \ 


controls 


circuits are pilot 


200 pst actuates the sequence ind. dris 


indexing rotary work table. The € 


provided with a 1,000 psi circuit and a pressure 


fran cvlinders 


verter supplies 10,000 psi for the actual punching 


0] CI 
ation 
This converter detects the decrease in pressure drop in 


the primary circuit when clamping action in thc 


frame 
complete. Then it sends the high pressure oil to thi 
punch. When punch pressure is released by a time delas 
in the electronic control panel, a decompression spool i 
the control valve of the converter prevents pressure surgi 
returned from the high pressure circuit. This eliminates 
any shock as the punch breaks through 
Original development work was done by 
: but 


making it 


Mi ell 
Engineering Company, Dearborn, Mich Danly M 


chine Specialties Inc., Chicago, IHl., are 


Árrrfien/ 
/ hold down pir 


Hydraulic | 
cylinder / 
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„Power pem 


Aoyos 


N whee 
SN Ss 


SERE SSH 4 T a. 


Lan et 177437 
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oil —— 


delay relay 


on which th 


MEC — E 


ndexing ring 


Step No. 4—High pressure « 
pulls back head pers 


Frame moves away and the work is free 


ulis r 


sure punch 


strij 





PRODUCT DESIGNS Hydraulic Piercing Machine. (continued) 


Indlex lock piston 


Index driving 


I“ pinion 


W:a 
D^. 


I 
i 


i ' CL High pessue amwuit 
JO to ! i O Ó ; 
core gear drive \ e o psi) 
i 





i z — d . à 
Fluid torque ——— zzz z eee exe 
motor : = = (500 p 


q= Pilot circuit (200 psi) 
Oi! tank 


MARY AND PILOT PUMPS dexing elements and the C fram 


powered by oil from thc pilot 
lirected to a cooling tank (not 
forced through water cooled tubes 
rVOII Upper photos show closeups of 


t) and indexing me hanism ( right ) 
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POSITION 


INDEX LOCK PIN 
When tl 
hydrault 

Auto cycle donto! switch” / 


Iridex lock switch” 


Index lock ____ ice 
actuating cylinder 


Section B-B 


Booster valhe controlin, 
T 


3 
|] 
i 


Q 
SS 


LK O 
pel ea ! 


LER n a -— 


jr SEY, 
O 7⁄7 


ir J 


Booster piston direction confro/s 


UPPER SECTION of the hydraulic converter unit is a 
pressure governing element detecting the need for high or 
low no at the punch Ihe lower portion is the 
hydraulic intensifier that produces the high pressure neces 
sary for piercing. As the punch and stripper approach the 
work, minimum pressure is required. When the punch 


Propucr ENGINEERING — June, 1952 

































PROOUCT DESIGNS 


Stampings Reduce Cost 


By using stampings for the grip frame, 


main spring housing, and various smaller 





parts, and by designing the barrel re- 






Barre/ and receiver assembly — 


ceiver assembly for relatively simple 
machining, Sturm, Ruger & Co., Inc., 
Southport, Conn. has developed a low-cost 
22 calibre target pistol that compares fav- 
orably in performance and appearance 
with more conventional designs. The grip 
housing is a pair of heavy stampings mated 
4 e Die cast trigger 
and welded together to form the magazine 
holder and housing for the hammer ac- 
tuating elements. The receiver is a length 
of seamless steel tubing on which all m 
critical machining is done after it is 
screwed securely to the finished. barrel, 
thus minimizing the problem of alignment 
of the barrel and receiver during assembly. 
The stampings and tubular receiver serve Magazine 
in place of the forged and milled receivers 


and sliding breech blocks in common vse. 


Ihe main spring housing is a laminated TARGET MODEL above is 107 in. long and weighs 42 oz. Its magazii 
assembly of three stampings, copper arrics 9 ilibre long rifle cartridges. Screws hold hard rubber eri; 
brazed together. This assembly serves thc o stamped steel grip tram hese are the only screws in the pisto 


three fold-purpose of containing the main 


firing spring with plunger, the bolt stop 


pin, and the housing latch. Both ends of Front sight 
: ; Milled openings 

the main spring are actively used. The top er / A A 

end powers the hammer and the bottom i 


end carries the ball for the housing latch 
cam detent. The bolt stop pin locks the 
receiver onto grip frame and makes an 
anchor for the bolt return spring. 

The trigger mechanism follows standard 
action but several of the small parts in it 


(firing pin, safety latch, sear bar) are 





stampings of high grade steel insicad of N A 


conventional ma« hine d parts 


Double Drive Motor Powers Electric Torpedo 










IN THE PROCESS of d ping a better f the unit are classified, but in general They are bearing mounted in the 
torpe 10 for tl Navy. tl f rs of t takes advantayg f the fact that motor housing and rotate on a com 
W'estingho Elect Corp í otor operatii ind rating are de mon axis with power being deliver 
Pittsburgh, P u ip with an « pendent on the relative motion | through coaxial shafts. When the mo 
notor that turns the contra-rota tween the rotor and the stator and not tor is energized the induced magneti 
ng lo proj with « | ) O of the ro field causes equal and opposite rea 
power in opposite directio without tor alon tions in both elements with both ele 
the need of a reversing gear transn In this d ' ith th field struc ments free to turn The resultant 






is directed to the contra-ro 
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Caliber Target Pistol 


Right side 
stamp "ng 


Grip frame — 


Barre! lock 
exfension of 
frigger guard 


HEAVY FOLD in the left side stamping stiffens the mbly and makes TWO OUTSIDE STAMPINGS 
a channel for the cartridge magazine. Rivets that hold the trigger guard nated ma sp! houstt 


in the assembly are spun set and polished. When finished, weld is invisible ls 


ARREL-RECEIVER ASSEMBI 


Reor barrel loc 


Bolt stop pin 


Hammer 


tating propell 
shafts 
When both 
to the contra-rot 
merged, resistan 
jual AI 
lelive | 
This 
'rcatly in 
ic torp 


| px on Wa 
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I. 5 in 
Fig. I—Center wing main blanket fixture made of Aircomatic welded 61ST aluminum tubes and pads. After 3/8 in 
i : i a i 3/8 in 

the welding operation, all the pads are machined to a close tolerance with little distortion or warpage. 





Strength Properties of Welds in 


Tensile strength of butt joints and shear strength of lap joints continuously fed through a gun-type 
torch along with the flow of inert gas 


in aluminum alloy sheet as obtained with the inert gas weld- The case with which the gun can be 

: I o : handled in a confined working space is 
ing process where the filler wire is used for the electrode. an advantag 

With the high current densities em 

ployed and the deep penetration 


LOUIS BARRETI fixtur nd ground handling and ichieved, manual welding speeds rang 
Welding Engineer lectronic Equipment Ihe Glenn I ing from 20 to 24 in per minute arc 
Ihe Glenn L. Mart Compa A : : 
Martin Company has found that, in pra tical 

l. as compared with other estal An investigation of the soundness 
ALUMINUM TEST SPECIMENS welded ished welding processes the new and strength of welds in 61S-T6 alu 
1 recently developed process show proces ves from o 75 percent minum alloy sheet welded by the new 
weld q ty compara » that o f weldit ! process was promp:ed by a proposed 
| by inert gas shielded arc weld The new pro known as Airco application that would utilize to ad 
' with tungsten electrod Ihe lach iti lifter ntially from ih vantage the speed and efficiency of 

Of Warpayv ind distortion encountcrcd hielded [ pro n that th filles the new process 
with the new pro nakes it accept ul rey the tungsten electrod In preparing shear and tensile speci 
l | welding on tool p und | ) electrod filler wir ens tor the investigation, the power 
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— Table Il—Average Values of Tensile Tests of Welds 


- — T , 
po 1] 61S-T6 Sheet 
i H.T Solution heat-treated and aged after welding 
L oe ?2 t A.W As welded: no heat-treatment after welding 
dA 





mensions ore in ha A Electrode filler wire, inert gas welding process 
B Tungsten, gas shielded arc welding process 
Welded at center of undercut 
Fig. 2—Dimensions of tensile test speci ——— mE 
mens made of 61S aluminum alloy sheet. Average Average Average 
Condition of Weld Yield Ulti- Elong 
Specimen Proc Stress, mate in 2 in., Failure 
psi Stress, percent 
i psi 


1/8 in. Sheet 
Bead on; H.T. A 46.160 50,009 9 6 Parent metal 
Bead on; H.T. B 46,300 9 
Bead on; A.W. 020 31,380 5 5 Heat affected zone 
Bead on; A.W. B 28,900 4 


Bead off; H.T 4 45,640 416,570 2.4 Weld 

Bead off; H.T B 41,600 46,300 9 

Bead off; A.W. A 20.410 31,810 67 See Comment A 
Bead off; A.W B 19,000 29,300 5.5 


3 8 in. Sheet 





Bead on; H.T. A 11.040 47.150 8 Edge of Weld 
Bead on; H.T. B 41.800 9 

Bead on; A.W. A 17,740 26,620 12 See Comment B 
Bead on; A.W. B 27 , 200 11 














| TUT AlgBlo E] Fig. 3—Dimensions of Bead off; H.T. A 39.520 43,600 3 Weld 

| x i i à Bead off; H.T. B 33.000 41,000 17 

I TI I1 zT shear test specimens made Bead off; A.W. A 16,740 27.520 11! Nee Comment ¢ 

| 6 21318 |ta of 61S aluminum alloy. Bead off; A.W B 16.300 28.200 9 

r i eel ce. Dash lines indicate mate- scan 

| 415 a 23 JT 

E Los kp p 4 rial removed in machining. 

All dimensions are in inches Comment A Of 12 specimens tested, 11 failed in the heat affected zone, 1 


failed in the weld. 


Table I—Welding Schedule for Test Specimens Comment B: Of 5 specimens tested, 3 failed in the heat affected zone, | failed 


in the weld where penetration was incomplete, and 1 failed in 
the weld where a small inclusion was present Elongation 


E'ectrode Inert gas flow, cu ft hour values for the two specimens that failed in the weld are not 
Specimen Speed, Amp. included in the average value. 
in per min. Helium Argon 


Comment € Of 10 specimens tested; 9 failed in the heat affected zone; 


1 8 in. tensile 144 150 20 17 1 failed in the weld where an oxide inclusion was present, 
1 8 in. shear 126 145 0 15 elongation value for this specimen is not included in the average 
3. 8 in. tensile 150 180 30 21 value. 

3/8 in. shear 180 180 30 21 


ype source Io ne gun was H amj A back p plate ointaining a groo Fig Sul 
ras l-c, reverse polarity generator. For all vas used to p burning throug [ ) 
þe welds, the electrode filler was 1/1 1 luring welding. Radiographs show ‘ 
Js lia. 43S aluminum alloy. The auto the welds to free of blowholes and B 
matic feed for the filler. wir was porosity Bead « 
m ontrolled by a selector switch on th Ihe sheets of 3 in. thickness wet Bead off 
ion gun All specimens were degreased butt welded together using a full 45 i. Bead oft 
ne and wire brushed prior to welding leg bevel from one side for edg Average va | ( 
arc discus i j preparation No back-up plate was the ten tests | I] 
Tensile Specimens and Tests TN Tio. fondisdi A Gilad eh Bates URS A 
ISCa n bCcveicd rougn Was li Ind GesiL V i 
ess Tensile specimens were made in n three passes Radiographs show f r 
lu l in. and Ẹ in. thick 61S. T6 sheet by | little porosity distributed throughout 
ev butt welding two 4 in. by 12 in. sheets the welds. Although not desirable, th Shear Specimens and Tests 
sed together along the 12 in. length in porosity was not considered excessive Shear sp 1 
ad iccordance with the welding schedul Each welded panel was cut into sheets were w 
of given in Table I. The sheets of } ir strips 13 in. wide by 8 in. long and ordan vitl 
thickness were butted together with no the end strips discarded he remain shown in Fig 
i cdge preparation, tack welded at eacl ng six strips were machined into ten schedule in 1 "P. 
ver end and then welded in a single pass ule specimens 1$ in. wide as shown it plate w 
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ow | to | welds produced by the tungsten gas tained at the side of the weld bead 
| { «king. Shear tests were shielded arc welding process, some mediately after the Aircomatic w 
i | mens n oth th is iverave tensile and shear strength prop ing was completed Single pass w 
lcd h eated conditions erties of shielded arc welds, taken caused the temperature of the sh 
s was Calculated in the from previous test reports, are given rise approximately 200 deg | | 
nner by using the thi kness of in. Tables II and III under the ri spe - threc pass weld, the second pass Cau 
| not the throat of th tive welding process designation a maximum rise of 325 deg F, wl 
In Table III, under the welding [he large difference in elongation — the third pass caused a maximum 
ited A, are giv the n the heat-treated bead off specimens of 450 deg F at the weld 
ss obtained for th is explained by tl fact that the The high welding speeds that ch 
& in. specimens shielded arc welds failed in the parent acterize the Aircomatic welding pro 
I« mpare the strength of welds metal and the Aircomatic welds failed tend to narrow the width of the h 
| he electrode filler wire in the weld metal affected zone, therefore, a greater po 
welding process with that of Temperature measurements wert ol tion of the parent metal retains 


original strength 
The high current densities re 


to produce rapid welding are an 
ditional advantage in that a 
lepth of penetration can be obtain 
particularly where thick gage mater 
is being welded. The high curret 


densities, however, are not read 





i 
tamed down to prevent  burnit 








through on thin gage metal Fro: 
work done to date, it seems that at 
material less than } in. thick will | 
difficult to weld by the electrode fill 






wire inert gas welding process. It 


brief, the advantages of this weldin 













process are its speed, efficiency, goo 
depth of penetration ind accessibilit 


to confined areas 
h3 







I 4—Wing leading edge bonding fixture weld fabricated of 
61S-T6 aluminum alloy tubing 3 in. dia by } in. wall thickness. 






Table I1l—Average Values of Shear Tests 
of Welds in 61S-T6 Sheet 



















Solution heat-treated 
welding 
A.W. As welded; no heat-treatment after weld- 
ing 
A Electrode filler wire, inert gas welding 
process 


B. = Tungsten, gas shielded arc welded 
process 


and aged after 








Average Shear Stress, psi 
Condition of 
Specimen Weld. Weld. 
Process A Process B 
















1 . Sheet, H.T 23.600 360 
1 Sin. Sheet, A.W 141.930 12.260 
3 8 in. Sheet, H.T. 13.150 15,730 
3.8 in. Sheet, A.W 9 820 10,090 


I Hydro-flap frames weld fabricated of 
615-T6 alloy pipe 6 in. dia by | in. wall thick- 
Pads 3 in. thick are welded to pipe. Ac- 


joints promoted rapid welding 








rer bonding fixture fabricated of 

a num alloy plates with Aircomatic 

“ i cess. Frame plates are 1} in. thick; 
icers are 4 in. thick. Warpage was so 

à traightening was not required 
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For optimum isolation, all three transmissibilities— 
vertical, horizontal and moment—must be reduced 
to an optimum condition. This can now be done 
analytically without the expensive and time-consum- 
ing tests normally required. Three equations are 


generally required, These are given herein with 


a brief treatment of how they can be developed. 


Centrifugal Force 


| 


ig. 1—Schematic. d 


symmetrically locatec 


tion, the mounts must reduce all three mox 


caused by I which 


l'ransmissibilitics 


lagran 


1 base 


is the 


of a rot 


mounts 


unbalanced f 





Fig. 2 (Above)—Motor-generator 
set under test for isolation of vibra- 
tion and noise, Springs were selected 
on the basis of only vertical natcral 
frequercy. Result (b) shows that 
although vertical transmissibility is 
satisfactory, the normal operating 
speed is in resonance with the rock- 
ing mode lower natural frequency. 


simultaneously 


which can bx 


r= ( 
( 
| 
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Fig. 3—Isolation solution for 
this motor-gererator set is given 
in the example in the text. The 
resilient mounts are located by 
the dimensions shown. The three 
transmissibility equations that 
represent the basis of this solu- 
tion are plotted graphically in 
Fig. 4 which appears at the right. 


Fig. 4—The advantages of choos- 
ing a frequency ratio equal to 
1.90 for this motor generator set 
are obvious from the curves. As 
an alternative, a value of 3.0 or 
greater could be selected on the 
basis of good isolation charac- 
teristics, but this would prob- 
ably sacrifice the stability of the 
installation. 
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must be made. In Eqs (9) and (9a) 


However, certain. other. modifications 


() /@. must be substitued into the ex 
pression for D and E in pl. ) 
Also H, I, ] and K in 


sent the following 


Ho 
Ihe expressions for the two torqu 
relationships are shown in Fig. 6 cor 
Torque Transmissibilities 
responding to the machinc and mount 


teristics in the sample problem 


( hara 
Conclusion 


When using the analytical approach 
to sclect mounts for rotating machin 
ery, the effects of the foundation strui 
ture supporting the machines should 
also bi conside red In certain installa 
tions, the foundation is more affected 
by disturbances in one direction than 
inother. For example, if a machine 
base can support vertical vibrations bet 
ter than horizontal disturbances, hori 
zontal transmissibility should be mini 


mized 


even at a reasonable sacrifice of 
vertical isolation. However, for most 
installations, the most quiet machin 
btained when the sum of 


Fig. 5—Schematic diagram for symmetri- 
cally located base mounts on a machine 
subjected to an oscillating torque. Only 
two transmissibilities must be considered 
since the vertical mode equals zero. 


Transrmiss:bil ^ 





Fig. 6—Plot of the two torque transmissi- 
bilities for the same mount and machine 
characteristics as used in Fig. 3 and the 
illustrative example in the text. 
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Streamlining the Selection of 


Rectangular Wire Helical Springs 


Since the basis for most rectangular wire spring applications is their 
higher capacity per unit volume, this factor has been incorporated into 


stress and deflection data now available in less convenient forms. 


ALEX YORGIADIS 


Sonntag Scientific Division, 
Baldwin-Lima-Hamilton Corporatior 


BECAUSE OF THE ADDITIONAL COST 
and procurement problems that may bx culations, the. most. widely 1 ol 
involved, rectangular wire is normally ich are Cc i seke, VDI 
appear in Mech | 


recommerded for helical springs only | 


when the diameter or over-all length Springs”, 1944 by A. M. Wahl. How 
must be smaller than that necessary ver, the information tained from 
with round wire. Thus, a careful | | 

valuation. of the advantages of the 

unconventional wire shape is usually 


required before rectangular wire is 


used. Such an analysis can involv 
considerable amount of cal 
! 


since the performance characteristi shown on fOMOWINE pag 


a wit <tanvular r S€ 
obtained with rectangular cross Serese Chart 
trons are functions of the ratio ol 
the width dimension to the thickness n the original 

The slowest, but probably the most ity is represented 


widely used method of obtaining these 
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Spring index, c+ 2r/a 


For any given out l oil diamet rected for the effects of curvature and 


pitch angles of the helical coil 


— 
> 


i i 1 ] 
Io illustrate some other advantages 


ut the revised form of the stress data, 
: 


re spring of index 


l I 
3 that must be replaced by another 
If í ( ) having a 50 percent larger capacity 
ore 1 i n Fro Fig. 2, the original stress-pres 
onptait Vii ) A i10 ] 4t ind thc new onc 1s 
how ) A 33. If the new spring must use square 
hapx ratios greater thar nity need wire, then the index should be 6.8. If 
r 1} eq l m 1 i wi is Outs lc di 
o ( ) W ll] rd cept, then must bc 
) tor €a 55 tim Figli valu If. how 
| o in pru p Fi ( the ial value or ra 1 / 
tangular wire spring of the san f t retained, then a spring inde» 
index and 4/a » this value red of 5.6 and a shape ratio of 0.7 should 
to 250 ps! which mear that sclected hes ) o bc 
times more load can be carried for th rcad fron hart; previous methods 
same stress If / 4 1S increased to WO Id IT V( [ in l-try te hn 
the stress per unit pr IT is 92, cor r 
responding to an a fold increas Deflection Chart 
carrying Capacity Over the round wire To facilitat naking comparisons ol 
spring of the same diameter The the number of coils required, and thus 
plotted stress values were obtained by the over-all length of springs of both 
in exact theory ind are there fOrc «« r ty] es, ul defle n chara teristics are 


156 


a 


—r— 


TLC NN 








The origi 


plotted as shown in Fig. 3 
nal data for these curves were not, 
however, obtained by an exact theory 
because of the complexity of the deri 
vation. For pitch angles of less than 
10 deg, which represents most of the 
points on the charts, the estimated error 
in the deflection values is less than 3 
percent. When the pitch angle exceeds 
10 deg, more precise formulas must 
be used. For example, with an index 
of 3, and shape ratios between 2 and 
3, the pitch angle varies from 12 to 
18 deg, and the curves are in error 
by approximately 4 to 6 percent 

The use of this chart is illustrated 
Given the spring index 
and the wire shape, the value of a 
deflection coefficient Y can be found 
From this, the deflection per coil is 

lated by: 


as follows 


) D whe re 


shear stress 


Deflection per coil 


shear strain : 
shear modulus 


The deflection coefficient, therefore, 
s à quantitative measure of the deflec- 
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Fig. 3 Deflection in 
Rectangular and 
Round Wire Springs 
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Spring index, c = 2r/o 


tion of a spring. Since a square spring ised for comparison purposes Fi ! X 
t of index 6, has a coefficient. of. 9 1 round wire spring, this ratio « 
ry while a round wire spring of the sa expressed as i ntior 
‘| index has a coefficient of 12.9, th e , the ap] 
in latter will deflect 33 percent mor dis For : 


ic when subjected to the same maximum For rectangular wire, however, the d factured | 

)r strain As the wir shape increase flection ratio becomes terial, [ik 
3 from 0.2 to 5 for a given index, th : the ov 

ls deflc tion coethcient decre ses by a fa = onsid 

st tor of > Most of th nar rs : iff 1 to 

X at values of 4/a less than 1 Fron Thus when sufficient defle 

d b/a, l to b/a 3. the detlection annot be obtained with round wir fastening purposes | 

o coefficient changes only sligl ind. rectangular wire with a shape ratio of CUN oils foi 


T from b/a 3 to 5 there 1s no further. less than unity may be the solution less than 


variation whatsoever Most harts he new charts qui kly show the rane« p! 
or formulas used to calculate deflection yf benefits that are possible tra 
3 1 1 I 
X are based on load rather than stra For example, consider two springs in tensio: 
à Since the same load produces a di! of the same outside diameter, one of 


| ferent strain or stress in springs of round wire and the other of rectang machines w 
S different wire shapes, calculation of lar wire with a shape ratio of pound [n 
deflection for a given stress was : Both springs are made of the 
tedious jol material and are stressed to 15 of nches « 
When an application requires a psi per unit spring pressure. Usir 5.5 inches 
maximum amount of spring deflection Figs. 2 and 3, the rectangular wir one rectangular w 
for a given length, the ratio of tota spring is found to have a deflectio outside diameter of 


spring deflection to the solid height is ratio 52 percent greater than the round a length of 
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Selecting, 
Metals 


The application of metals at low 
temperatures requires careful selec- 
tion and design to avoid failure 
under dynamic loads. Factors affect- 
ing impact strength at room temper- 
ature increase in importance at sub- 
zero temperatures. 

Steel selection requires particu- 
lar consideration. The grain size, 
carbon content, alloy content, heat 
treatment and welding tempera- 
tures affect transition temperature. 


International Nickel Co. 


Fig 1—The above pressure vessels were tested for impact at 
—300 F by dropping a weight on them from a height of 5 feet. 
The carbon steel vessel (a) cracked in a brittle manner under a 
dropped load of 184.9 Ib. Nickel ‘steel and type 304 stainless 
steel vessels (b) stood up under a drop of 292.9 pounds. 


reates few hazards 
to DE suspe ted lin piati 
not affected 


Zinc and its alloys ar 


tings at low temi 
Wrought and 
l 


old sensitive. Fig. 2 shows that pu: 


iron has a transition temperature ] 


nto pow below zero Fahrenheit. The 


Cury 


other ingot iron in Fig. 5 illustrate 


idden nature of embrittlement 


Gray cast 


iron is normally brit 
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Izod Impact Valve (ft Ib) 
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Zinc, tín, lead unnofched | 


o 
-200 


Nickel, copper, aluminum, iron notched 


Temperoture, F 
-292 -256 -220 -184 -148 -lI2 -76 -40 


Note: Zinc and magnes um 


slightly alloyed 


T Nickel! t 


^ luminum 


, Magnesium 


-200 -i80 -Ii6Ọ -i40 -i20 -iOO -80 -60 -40 -20 


-175 -125 


Temperature , Centigrade 


Fig 2—Impact strength of pure metal at low temperatures. 


Zirconium 
~~ O/6C 


5 percent 
chrome 


“100 -75 -50 -25 o 25 50 
Temperature, F 


Fig 3—Low temperature impact resistance of steels. 


Steel Selection 


Table I—Impact Strength—Temperature Re- 
lationship of Various Metals 


Test Temperature, F 


TIN AND SOLDER 
Unnotched Charpy Impact Value ft. Ib. 
Tin Solder 
28 2 
15 
32.5 
21.0 
80 
2.2 


ZINC BASE ALLOYS 


68 
50 
32 
14 

4 
40 


MEDIUM-CARBON 
STEEL (Notched 
77 16 
70 81 38 
32 64 12 
2 
4 
40 
67 
94 
108 
-113 


0.35C* 0.45C! Forging 


HIGH CARBON 


STEEL (Notched Normalized Quenched 


80 
32 
-4 


40 
108 


Notched Izod Impact 
Value, ft. Ib 
Wrought Iron Armco Iron 


WROUGHT AND 
INGOT IRON 


;8 
65 
28 
13 
58 5 
101 4 
108 3 
180 1.5 


Notched Impact Value, ft. Ib. 
LOW CARBON Cold Cold 
STEEL Rolled! Drawn? Drawn’ 
0.10C 0.17C 
70 52 28 54 
20 8.5 16 
25 44 
40 6.5 12 
51 1.5 


1 Charpy * Izod Charpy with Izod notch 
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Effect of notch sharpness on impact resistance of 
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Temperature, F 
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a carbon and nickel 
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haps O | ompare 1 to iO I 
ilk tonnage grades. Thus most app! 
tions do n requir alloys Hox 
where service and temperat 
are severe, the use of low-alloy hig 
strength steels > Justin | These 
fully killed fine-grain low carbon sto 
ontuning small percentages of ni ké 
chromium, molybdenum, silicon, ma 


'An Cs copper, Zirconium or van 







" I $ ; à 
im. These elements purify, refi 
ind. strengthen. the. metal; aroun 


100 F these stecls are markedly s 


tisFactor| to ipproximat 


severe scl the nickel steels ar 






recommended. In many cases a 2 or 
percent ni kel steel will suffice. Where 
strong embrittling factors are present 
»1 > e $ k l $ 1 a 
the 84 or 13 percent nickel steels may 


be used. Fig. 6 compares th« prop 
Í 





pet 
steels, while Fig. 4 shows 


A 
kel’s excellent effect upon notcl 
nsitivity. The 13 percent ni kel steel 


s amply corrosion resistant for most 
purposes, SO usc ot st unless steci 


monel or inconel is seldom justified 
Frequently, aluminum or copper will 


1 
pe rform satisfactorily 








When 1S¢ l stainless si ls should 
be carefully chosen. The ferritic and 
pearlitic straight chromium steels are 


severely temperature sensitive; Fig. 3 
shows such a chrome alloy, apparently 
ferritic, with its transition temperatur 

Il al í r Topica ha 
well above freezin ypical pearli 






percent chromium alloys have zer 















ended low temperaturi metals. Nev 
ertheless, their use where carbon, low 


alloy. or nickel steels would do is 
needless waste of scarce ingredients 

6. Follow the codes in designing 
pressure vessels. Most states recognize 
the 1948 ASME Code for Unfired Pres 
sure Vessels, but a few require the 
older one. In general, the base metal 

ts working temperature should have 
e notch im 
[zod | 





welds for granted 


Welds increase notch sensitivity by in 


ducing both impurities and rough 





coatings 
atmosphere 
nert and 


5 merged arcs being preferable to or- 





inary welding. Gases in solution can 
pnelled by soaking two-hours at 


* y. } t] + ] } $ 
11/0 F, Dut heating | elow abou 


840 F should be avoided as it con 
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Thirteen Ways to Use 


Sketches serve two purposes: (1) Illustrate unique as well as typical applications: 
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ACTUATE GAGES and Switches FLOW CONTROL. Variations in pres- METERING DEVICE. Dispensing FLEX 


Pressures can be as large as 2,000 psi sure adjust needle in flow valve. Also chines can use bellows as constar throu 
Maximum value should exist when shows how bellows can be packless variable displacement pump to mea r cal 
mihe bellows is near free-length seals for valve stems and shafts predetermined amounts of liquids Ir 
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ABSORB EXPANSION OF FLUIDS OR SEA 


FLEXIBLE CONNECTOR. Suitable for wide range of applications from 


GASES. Transformer (above) uses bel struments to jet engines and large piping. Bellows absorb movement caused | 
ws to absorb increases in volume of oil thermal expansion, isolate vibration and noise as well as permit misalignment puss 
sed by thermal expansion. Single con mating elements. Wide variety of sizes and materials are now possible. Units "we 
Is of this type can operate fron 70 now in use from 1 to 72 inches in diameter, made from such materials as bras - 
250 F or from 0 to 650 I phosphor bronze, beryllium copper and stainless steel. E 


hy | 
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PRESSURE COMPENSATOR. Effect of ambient pressure can be eliminated in PRESSURE MOTOR. Similar to Fig 





a pressure measuring system by matching the area of a pressure bellows with Bellows used instead of piston and cylin 
ve 
that of an aneroid and combining the two into a single assembly. Errors caused der arrangement. Eliminates effects of | l 
: by ambient pressure can be held to a max of one percent. Present materials per- leakage and friction. Long stroke can be 
: mit aneroid operation from —70 to 450 I provided with sensitive response. 
( 
: 
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tions; (2) Show how the movement of bellows can be transferred to other elements. : 
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isang FLEXIBLE COUPLING. Bellows can transmit torque HERMETIC SWITCH. Bellows provide a gas ti tlex ` 
nastar rough oblique shafts with negligible amount of backlash member through which motion can be insmitted t à : 
mea r can be used to transmit circular motion through the wall sealed assembly. Flexibility and lor life are à : 
uids f a sealed container as shown above characteristic of these elements : 
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| 1 SEALED ADJUSTMENT. Accurately calibrated adjustments VAPOR PRESSURE THERMOSTAT. Small dia bellows of : 
used | ^. Ag. Ly . 
j inside sealed instruments are possible by means of single or fer large movement over a relatively small, adjustable t : 
lent n "Ves 4 : 
i compound threads. To meet varied installation requirements, perature range. Can be filled so as to be unaffected by over : 
nits : : : 
i bellows are available with ends prepared for ring or disk end runs in temperature. Compensation for changes in. ambi : 
as Dras . Tr | e 
plates of standard or special design. These plates are fastened temperature is unnecessary whether this temperature is à ` 
by brazing or welding techniques or below the value selected for control : 
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: in one direction and slow motion in temperature changes. The other method uses a floating lever whose : 
other direction. is positioned by both the actuating and compensating bellows : 
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Fig. 1—Microphotograph (100X) shows satura- 
tion obtained with new beater saturation tech- 
nique. The latex (white streaks) encloses the fibers 
and results in a uniform structure that contributes 
many desirable qualities to gasket materials. 


Beater Saturated 


Gasketing Materials 


tion process the paper is formed first 


and then dipped in the saturation bath 
Papers so saturated must be soft and 
porous to absorb the saturant; even 
t int of saturant taken uy 
is small when compared 
ition possible with the 

Often the surface ot 

paper filters out much of the satu 


caving a heavier coating on the 
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(B) 





Fig. 2—Both gaskets were used for six 

oho i in a gear pump circulating hot hy- 1,200 1500 1800 2300 

draulic oil. Ga Plant fiber gasket dried out, Compression Load, psi 

shrunk and leaked after losing its glycerine 

plasticizer. (B) Beater saturated fiber sheet 

gasket was practically unaffected, and no Fig. 3—Load compression curves showing percent of compression with 

leakage occurred at flanges of the pump. increasing load. Three upper curves are for cellulose fiber beater 
saturated sheets; lowest curve is for an asbestos fiber beater sheet. 
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Lood, 1000 psi (8) 


Fig. 4—Load compression curves. (A) Cellulose fiber beater saturated sheets. (B) Asbestos fiber beater saturated sheet. 


Cellulosic or asbestos fibers treated with water dispersions of rubber or 
resin, prior to being formed into sheet, provide the base for new classes 


of gasketing materials having high tensile strength, good dimensional 


stability. high crush resistance, and uniform compressibility with load. 


ich of 
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ani in a coating 
ndividual 
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Table I—Laboratory Leakage Test Data loads are often present at local poii 


The load deflection irves sho 
All gaskets are 1/32 in. thick s n i ES P € n 
= m BM Fig. 4 were obtained with 


Leaking Pressure, psi specimens of 1 sq in. arca when loa 
| 


it j | } 1 f ] 
Bolt Torque Fiber-Cork n a Baldwin Southwark universal 


Ib-in Fiber-Cork Fiber-Cork Buna N Sheet ing ma hine at thc rate of 10,001 
"e : Shee ntaining a high 

Buna S Sheet Bann M End s : i per minute. The new beater satur 

proportion of rubber I : 

gasket materials showed no sigi 


100 100 

100 100 m 

100 325 3. Flexibility. These new mater 

5 95 | 

250 350 have excellent handleal 

975 1800 : ` 

1250 no leaks at 2,000 psi ot value in the be ater saturated 
no leaks at 2,000 psi _no leaks at 2,000 psi bestos type S Whether of asbestos « 


failure under full loads of. 100,00t 


I t 
xlity, which 








cellulose fiber, these materials can 


i : bent double without cracking or 
Fable II—T ypical Applications of Beater Saturated Gasket Materials a | " 1 
d mY and can then pe used 


MATERIAI 


sealing properties 


í. Sealing Properties. The hon 


APPLICATION REASON FOR USE 
Gear case gasket on agitators on Penicillin} Keeps lubricants out of antibiotics. Gives geneous and noi dire LI nal struc 


j 
‘on ets of both the asbestos and cellulose fi 


I 
Oil control valves and metering equipment.| Good resistance to corrosion Assures sheets provid 5 good SCALING prop 


tight joints ties 


Gear case gasket on washing machines. light seal to avoid leakage. I he SC aling 


Buna N fiber materials i 


saturated Oil pan on small farm equipment Tight seal at corners of pan 


sures IS indi alec 


cork -fiber 


sheet gasket on hydraulic oil reservoir| Resilient gasket material seals flanges IVES data derived trom 


made for assembly on farm tractors under vibration and shock. | | É — | tH 
ICARALC Csi Or inis 

O. D. by 1Ł in. I 
Cylinder block gasket on diesel engines. Resistant to both heat and oils. High DY s In 


compressibility is needed gaske t was assemb 


I 1 I 
Washers on pressure lubricating devices.| Resilient and seals with little flange In. Thick steel 
pressure. 1 l bolts 
Buna S 
saturated 
cork -fiber 
sheet 


Oil pan gasket on gasoline engines. No oil seepage keeps motor block clean 
in dusty applications. ( itting Properties 

Gaskets on water softeners. No tendency to extrude from the flanges : 

a whiskers 
Buna S and 
Kuna N saturated 
fiber-cork 
materials 


tain no clumps of dry asbestos (unin 


f 


Deep and shallow well water pumps. Long life and good corrosion resistance. pregnati d with 1 u 
vent clean di 
6. Form. The materials 


le in sheets, rolls, ribbons 


1 
cut shapes The cellulose mat 

made in thicknesses up to and 
luding .%, in. in single homogeneo 
sheets (not laminated); and the 
bestos sheets in thicknesses up to 


1 E ] 1 
the method in. € ompressed asbestos sheet packi 


irther in material in continuous roll and ribbi 


torm otti 


indesiral 
of materials 1s 
unique in that they not onl 
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3C al lightweigl t 
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mt poiting 
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1 by the heavy pr 


h ivy flange constr 


PRopucr ENGINEERIN 





i kp e a ŘE a e 
E e a a C Pp—— P ee 
PILLE TÓÓ—— P Q9 9 9 9 2 MM m 

CELLSSd dc eei omeouocoo m A o 

4999999929494 a a a e 
eRT RTTE eea a nan 


" H 


HE FIELDS of application ol 
ermo-plastics are greatly inereased through the use of nuni 
ost-molding treatments. These finishing techniques neludt 
inis of laequering. printing and application of decaleomii 
iz: annealing: machining and assembly. The first 


discussed in this article. The other tech 


Some of ud intages ot the ~é pos 


Protection. against. abrasion 

Increased surface heat and 

Protection against accumulation of stati 
Flexibility of Production. One die can 
by utilizing various after-treatments. 


Increased functionality through use 


calibrations or in decorative schemes 


Salvage ol otherwise ejected parts. Weld 


overrun colors ean be marked with suitable ci 


—------------------+ 





Fig. ! 
lacquer is applied to the rear of the article. Thi 
ind also protects the lacquer from damaging abrasion. 


produces pleasi 


surface 
ient to 


nts upon the 


uld aia be suffi 


which can result in 


aa Fo 


r plastu ized res 
lacquer formulation must þe 


Drs 


ble with the plastic IZel 


idhesive qualities, 


"9 


g 
Fig. 2 


Lacquering of clock faces to produce desired color effects is done in several steps. The 


effect 


three-dimensional 


mar resistance and color fidelity 
other 


onsidered In the ‘lectior 


factors oF equirements to 


lacquers. 


Lacquers can be applied by spray 


ing. dipping. wiping. rolling or brush 


the most ve nerally 


Ing. Spraying is 


A lacquer coating is applied to various appliance parts for decorative 


and protective purposes and for prevention of excessive dust accumulation 


oration 





Fig. 3—Printing of plastic articles increases visual contrasts. Seale graduations, 
markings and trade names can be printed in various colors. The wiped-on 


coatings shown above are applied to molded inlays and the exeess wiped off 


lesion n multiple colors. ean 


rapidly ipplied without afterwip- 


ng of parts. The successive stencilii 


f the ervstal stvrene clock fa 


Fig. 1—Trade name and graduations on radio was applied by technique of 


stamping. Gold colored foil was embedded into the plastic. 









POST-MOLDING TREATMENTS FOR THERMOPLASTICS 


TREATMENT 
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EQUIPMENT REQUIR: D 







DESCRIPTION METHODS 
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LACQUERING "Application et orgain ceating te all or part of plastie Spraying, dipping, wiping in, rolling, brushing | Suitably compounded lacquer, masks, spr: v puns Een surfaco 
surtace in one or more colors dip tanks, rags, cleaning matis., rollers, ushes, a al 
booths, drying ovens 






















































PRINTING  Apstieution ef adbring teh to oh or part of plestle Suitably compounded ink, press, type or piste, ME. 
surface in one or more colors rubber stamps, silk screen stencils and rack, hot 
stamp presi and dies 
DECALCOMANIA Audon of printed spy «t aaia boit to yas Attachment by means of adhesive or coating | Prepared docals, roller, spray gun, clear la oue 
molding over with clear lacquer 
METALLIZING Aggiieutien ef setallic ocaling or enatings to ofl or part Electroplating, spray reduction, vacuum Piating metal in suitable form, chemical s: tons 
of plastic surface metallizing. cathode sputtering plating tanks, spray guns, vacuum vesse! and 
pump, masks 
DESTATICIZING = Surface coating plastic itom with Sim embodying im- Dipping, spraying, buffing, wiping, radioactive | Destaticizing compounds, tanks, spray guns. rags. 





proved electrica! conductivity to drain off static charge ionization of surrounding air buffing whenls 













Buisdsuien cf cusidud drain renting trem eutiten Water, air, or infra-red application of con- 
quenching of thermoplastic during injection molding trotied heat 





— 





Thermostatically controlled water tank, ho! ar 
even, or infra-red lamp bank, timer 














ASSEMBLY Integration of various plastic and or other components 
























Cementing, heat sealing, threaded items, | Cements, solvents, cleaning equipment, clamps Suitable 3 
into final unit hinges, snap and stretch fits, studs and juges | and jigs, othor components —— 
MACHINING AND Trimming or forming of plastics by use of tools subse- "E 
FINISHING quent to or in place of molding 
ing, polishing, degating 
COMBINATIONS Varies with application and plastic material See above enews 
OF ABOVE — ———— 


































afl pecially against scuff bomb sights and other fire-control Rubber-stamping is a sub-classifi 
stacking parts, by Iding a sma equipment can be made to glow in cation of printing. The conventional 
rir id to the part -| the dark when coated with a phos type of hand stamp is used, and agair i 
Fig orescent la: quer. the chemical composition of the ink 
H s s í to be employed is the most importat: t 
fined 1 k requir ninute deta Other Decorative consideration. Rubber stamping is 
I dual craftsmanshy Fechniques used more for identification than for 
id thi 1 f the Other decorative techniques in formal decoration. 
part. | ecomes mor f an art de printir hot stamping and ap Silk screening is a combination 
t ial process catio of decalcomania l hes juering and printing. It consists 
Lacq not limited ! ive utilitarian value for identifica of forcing onto the work a fairly 
it | rat Ó d increased legibility thick lacquer through a silk screer 
| c] l'rint thermoplastics can be with a roller or squeegee. In the cas 
t t tH onventional flat-bed of plastics the technique has been ex 
I | t t che rotary presses and consists basi tended to curved and irregular as 
lestat | ipplying ink to the molded — well as flat surfaces. Its main advan 
ductive ry resistant Lae irts is with la quer the chemical tages are flexibility of operation and 
ed t led f tl nk is important the relativelv low cost of the silk 
t 1 - ist adhere without crazing and screen stencil as compared with metal 
| | ist not bleed with ny plasticizer masks. 
present Inks must be sper ially compounded 
juich t f t rcu Production rates ani osts for ind kept viscous to avoid flowin 
Condens f n d | 4 t lasties pa lavora under the screen and smearing the 
| t isl er and card part. By careful manipulation and 
pur i duct it rked out curate register, multicolor work 






can be done. Adequate drying time 


a TRENDS REMARKS 


n surface, May require an- More colors and finer detail, industrial uses Most popular post-moiding treatment 
ng |o minimize crazirg other than decoration 





(lean surface Decoration and functional use Use may diminish as other methods become 
improved and more economical 


‘Clean surface, electroplating re- Decoration and functional uses” of ali Finer detail, improved adhesion, industrial Second most popular posi-moiding treatment. 
quires electrically conductive | sorte, protection, reclaim molding rejects | and military uses other than decoration Plasticizer vapor pressure may cause problems 


Ci 





None Preparation for decoration or metallizing, Finding increased application in large mold- ——— — Materia! 
avoids need for dusting item on sale or Ings and industrial parts suppliers are engaged in research to produce seif- 
in service destaticizing materials 


Reduce strain and increase life in house- Increasing importance in industrial and mili- Applicable chiefly to styrene and acrylic: other thermo- 
wares, battery cases, industrial parts, tary items where strain detracts from basic plastics are less rigid and/or plasticized so strains 
military items plastio properties; useful in larger moldings equalize better. Prepiasticizing injection presses may 
which must be decorated lessen need because of reduced inherent strain result- 

ing from lower molding temperatures and pressures 


Improved tool-making and moiding tech- Conventional equipment may be employed 
niques, larger presses lessen ng importance in 
production runs 


* 


Ditto Conventional tools may be used. Basic requirement 
is to machine slowly so that generated heat may be 
dissipated to avoid distortion of thermoplastic materials 





wed betwee lors be hot stamped by uttinz 
Iping consists of imprint the proper radius Die temy 
n metal foil into the surface pressure and time of ipplicatior 


istic item using a heated die. be controlled to get the desired effect 


technique is ( to print with the stamping. Since ! ietal foil 


Is and letters o: i used. this method may also be 
is radio cabinets. Fig ploved for applying 
id drawing instrumen l lits to a plastie chassis Metallizing of Plastics 
Large automatic equipmet 
stamping requires a greater init Metallizir 
i 


urface investment than silk scree nu - 


ment. However 


I t 


one opera 
ind inkir t 
letters 


omv ol 
foil can be 


^ ind can he eit} 


ti T W TA = } 
register is attained thi 
i centering and hol 
(rk can be d 
semi-automat 
ress, 


or irregular 


























uum metallizing. and sput 
lating requires that 
the plastic be rendered conductive 
vhile the other three methods rí 
quire a surface treatment that will 
idhes | 





contain a suit 
ibd inductor such is powdered 
raphit r metal. Another method is 
to react chemical solutions on the 
irface under controlled) conditions 
to produce i onductive film in 
trate re 


duced with Rochelle salt. formalde 








te I TIT iwar solutior S the 


I his 


eflective 
to 





parts 






Fig. 5—Metallizing on plastics produces eve appealing effects as 
shown on the above parts. The horn buttons and auto emblem- 




















shown above were metallized on the back and lacquered. 


ect be T edt t 
i | uid ed I ı bath | tioned so that solutions of a solu Vacuum metallizing does | a 
f i t the etal to be ble salt of the metal to be plated and quire a conductive coat. but the su ( 
lated l I d Both. electrodes ı reduci went strike the object and face to be plated should þe ined 
K Í i solution f the eact simultaneously. For fine work ind. prepared. foi ood metal ad 
I t | spra ited by this method are sion. Plastic items are placed 
( rent fro t sually covered wit it of lacquer Wun vessel wind suri 
i Cart i protect the loss and finish of the metalli resistances elements 
eta t t last ten thii etallic coating loaded with small links of th 
re the ( | thi i rate he “chori met ( | spray con to Ix plated [he system is 
ni «ol Is ol atomizi l etal ribbon à ited and electricity is caused 
\ t Í wety jene flame with ni through the resistance elements 
densation on a plast ob heat up rap div. and. volatili 
fÍ i ect | t sprav. Be etal links at a wo lower t 
M | ft t erature í ture than normal becaus { 
1) | k { droplets of CUu This etall ) 
Lo i i state. the ethod lenses on the plast arts. re~ 
l lasti i Vel í glossy coati 
I | iy sofl the | etal By this method. a pound of alu 
in be used to cover as much as 
() \ . ODO square feet of plastic. and 
l i sistent oatings ol is ttl - 
\lt ( t estmet O.O00003° have been ipplied \ 
ent is f Im ins on the order of 0.001 millimeter- 
‘ [ f - ss and Os of mercury or better are advise 
| is | 1 Cathode sputte ring is a variat 


etallizin 


npn 



























Fig. 6—Sprav lacquering and vacuum metallizing have been applied to the above plastic 
parts to produce a metzellic effect. The combination of this technique with other post 


molding treatments such as printing results. in. good. color. contrast. and. other. advantages 








diate condenses in the anode area scratches which may Poin service erally i sistent 
Cathode sputtering requires a «malle: Vapor pressure of some plasticizers wity t wit 
nitial investment and less evacuation may pose problems in attaining suti "| ka 
f the vessel. However. it results ii ent vacuum. In such cases. a seal rately «Iul 
less glossy coat because of the pres coat of phenol varnish s» t Í t a () à i 
Í more air to cause oxidation issistance wt 
\luminum allovs. silver and old are Small items such i" bullorns a tha l | 
etals commonly. used jest. plated. in. a. tumblii barrel vit order 
the wet process. The barrel acts as ens = throug! LM 
Metalliz ariations i j |! | 
and Pree ihe negative pol with a coaxial bai aties als 
f the metal to be plated as the pos | shrink 
Multi-co be achieved tive pole lhe entire syste tates S f 
through the use of a series of stencils t solution of the sami eta |} | ded 
ind successive metal appli irons small objects. which have beer uli 
usually on the reverse side to create a onductive. intermittent strike tl f the nve tecl 
three-dimeasional effect and to avoid barrel walls and receive thei etal t « are Í 
thrasion or rapid tarnishing of the lic coating through. electrolysis tems su IS 
Coatings In service The technique Manipulative problems sometimes «. tel 3 
iv be combined with similar spray ecur with both lacquerii uid meta illery sets 
lacquering steps. This forms the basis — lizing. One. common solution. is t ae 
for many insignia and medallions decorate or plate the entire tei Destaticizing 
\ervlic is generally used because of © shot. including sprue and runners B f 
t= clarity and excellent weatherabil lhis affords a means of gripping ! t i ns | 
ity. although the use of styrene is rotating the parts to be treated wit! ther istics 
naking advances for indoor ippli a out the necessity of “touchi electricit har 
tions parts due to excessive handlis I his dust 
Lo inhibit oxidation of the metalli maskine by the clam] ne device. A the. sales 
coatings. a coat of clear lacquer is ther problen frequent] issoctated fe 
often appl ed over the parts alter with either lacquerir g r metallizii iri ilar ~l 
plating. Colored lacquers can also s that of poor stencil fit. The cause especially sus 
used to vive deeper shade effects f this is usually non-uniformit ot t \\ 


or to minimize the appearance the plastic moldings because e fe Ves 
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ROLLING ON OF LACQUER 


on resistonce 


POST-MOLDING TECHNIQUES 











during handlii r generation of any 
tv pe f mechanical friction. 
even as slight as passage of a part 


through the air. Destaticization. or the 


process of grounding out anv statii 


l- 


charge, thus becomes of prime n 
portance. It is accomplished by coat 
ing the tte with a more conductive 
i that prevents the accumulation of 
a charge that. will attract. airborne 


dust) particles. For example. static 


el i I Is dependent upon de- 
ereased  atmospheri humidity As 
idit increases, al infinitesmal 
in of water builds up on the 
ut ict Is d nductor. whicl 
" 4M the irae 

Destat l i\ Ix ol tw 
orms: permanent or semi-permanent 


Semi-permanent destaticizers can he 


iS simple as home-made solutions of 


the Commo «V nthietii detergents. 
cerine. or other surface-active 
gents. The ipplied by dipping. 
raving. or brushing. Fhe pern inent 
forms are more chemically complex. 


I 
sually lacquers or waxes which re 
ire spraving or buffing. Semi-per- 


inents will wear or wash ofi 


eK while permanents are more 


\ variet | mmercial destati 


/ il iil ( including vari 
bS it S pure liquids. waxes. 
quers ind even radioactive mate 
us whieh nize the surrounding 

el so the air is made to act 


wr onductor. Damp cloths 


d t remove static dust 


l t < t « cloths MW ll 
nerate stil static and defeat 
t ry If the cloths are damp 
| it let ent solution i 
oat can be ip 
- * Ires for N 

uU í K dust because 
‘ s while clock cases 
erial will b 











WIPING IN OF LACQUER 






Beads pro: ci 
coa ting 
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Wiped in=: | 
protects coo! ng 
from abrasic 


Rolled— 
exposed fo 
scratching 


ROLLING v 
WIPING O 
LACQUEF 


Other Post-Molding 
Treatments 


Additional post-moldu 


treatments include annealing of thi 


popular 


rigid thermoplastics (notably acrv! 
and stvrene cementing ol ithe 
means of assembly, and machi 

and finishing. These widely pract 

techniques are not covered in th: 
present article aside from general ri 
marks in the table. 


course be combined with any of the 


They Can ol 


techniques explained above 
Several of the above after-treat 
n its may easily be combined 
single operation for added 
ind efficiency. In addition t 
lacquering-metallizing and anneal 
ing-destaticizing already mentioned 
many others are possible Destaticiza 
tion with permanent type waxes cat 
be combined with buffn 


buffing compound is. chos for the 


final polishir Lacquer di can 
be combined with air annealing in a 
drving oven. and radioactive desta 


ticization simultaneously cleans parts 
for subsequent coating Oth combi 
depend 


upon the nature of the applicat 


tions mav be possib 
ind treatments employed 
Many of the post-molding treat 
ments can be applied to the same fn 
ished part. for example the combina 
tion of lacquering and metallizing ii 


automobile emblems. or annealing of 


| functional part prior to lacquerii 


to minimize strain. 

inv combination. of these. treat 
ments is generally carried out along 
i conventional type of productio 
line. utilizing belt or overhead con 
vevors and successive stations where 
the various operations take place. In 
spection and packing can also he 
made a part ol this mtinuous oper 
ition, particularly in new plants 

ch can be constructed wil suc} 


perations in mind. 
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PREBURNING is an effective way of weeding out ireliable electron tubes before installation i 


equipment However, such aging is a costly and time-consuming addition t nass production t 


Increasing Tube Reliability 


In Industrial Circuits 


D. G. KOCH 
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3000 4000 5000 6000 7000 8000 
Operatior $ Operatior Yours) 

Fig. 1 — Survival curve of a filamentary triode- Fig. 2— Typical survival curves for tubes in which variatio 

type tube. Average life is the point at which of 10 and 40 percent in transconductance are allowable. Circus 


37 percent of the tubes are still operative should be designed for wider variations in tube characteristiq 





000 








O1 ) i ara survival of tubes in operation is typi 
is, testing probler and risti Life tests ı typical tub fied by Fig. 1, in which the curve fol 
ften f he rang f how th f Í s increased lows an exponential law after 2.500 
: p hours 

f desigt nter value ransconducta: sd led. And tl [he effect of wider tolerances for 
lusts types, wher rage lif 1S tt s if th tube characteristics on survival is il 
ls and pret materials ptal hat rrent is istrated in Fig. 2. Percent survival 
f ] vs hours of operation 1s plotted for 
From the standpoint of reliability maximum allowable transconductance 

tolerat Uu Ve | lesignetr hanges of 10 and 40 percent, respec 
of | rcet val o tively. If the desired reliability crite 

| han it t lif lor rion is survival of 80 percent of thc 

| t x } pi d t t s, it can be seen that a transcon 

l tance limit of 10 percent chang 
í ( s 1,000 hr life, while a limit of 

I f hane ields 9.000 hr lif 

Of t life may be further ex 

| icd by pro ling means of adjust 

| | p onditions, at least int ly 

n signif ible stocks, tubes having toleran 

} ser than tube manufacturers pro | 
Mat { If the quantity of tubes involved | 
zabl however, this practice can 
1 Ot VI [ [ caused | COSLIY Furthermor there IS no 
rance that the yield of tubes with 
lo h lesired range of characteristics 
lus will be maintained in future produ 
1 f to 1 tion. Such an arrangement also poses 
zatot ] f ! tul replacement problems for the 
Z h pment user 

In industrial service, successful op 
| I ] ration of a circuit often depends on 
1 haracteristic for which there 
hr no published information. In such 
the tube manufacturer can ad 
l | th juipment designer as to how 
ly a given tube type does main 

lesired characteristic Th 


| 4 e $ t ` 
i f manufacturer may suggest an 
ther type in which the critical char 


: A b d h 
| teristic is controlled more closely 
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35456 7 8 9 I0 2345 61 ie 

Heater input Plate Dissipation (watts) 

itio 

rcuiy Fig. 3 — Envelope temperatures as a function of input power for vari- 

istig ous sizes of glass tubes. Excessive temperature can shorten the life ( 


of any tube and is a more critical problem in the smaller-envelope sizes. v disk 


nutacturers are the limits within n SSCS 
hich s» must be operated for satis thciency and, therefor permissibl | 
ory performance Ratings for re iximum inj Diel s 
ng-type es, in general, are no he glass sten 1 | w s 1 
is conservative as those for industrial increase sufficiently at high f 
types Iherefore, when receiving to raise the glass [ 
type tubes are used in industrial cir hasten electrolysis failure Rectifier 
ts where longer life is desired, operate at high temperatures and hi : : 
iximum ratings must be re-evaluated inverse voltages and, therefor si í 
When several maximum ratings are particularly sus eptible to electrolysis : 
given it is not wise to assume that one At high frequencies, d € 





rating (for example, plate voltage) in the glass envelope near points 
may be exceeded, provided that a cor barded by stray electrons may in 
sponding reduction is made in the sufficiently to overheat the glass, caus S a a í i 
other ratings The first maximum — ing cracks or evolution of gas from tl e 
iting reached should set the limits for glass env lope In al s heret 1 
oth onditions hc pert ssible C 1 | ( 
The « ng frequency is anoth naxin ial ya W m D 
| be considered. When tubes on above so l ncy 
\ 
E CN ided \ Civingz-t C ) 55 p 
nperatures process in les iting of 
espe ially J |riv Off gases in eva r 
types becausc ot he y hig 
1 heater diss ind chemical p of A | 
ure ise of th h tube y p ng 
envelope may be limited by: (1) re but minute quantities of adso | | 
duction of total tube dissipation (2) ire removed from the g 
provision for improved ventilation The complete removal of adsorbed g | 
ind, (3) maintenance of low ambient from the glass envelope wo 
temperatures. In general, the envelope hours of baking at temperatures of 
temperature of small receiving-typ to 300 C. which is impr f 
power tubes should be kept below 175 high-volume receiving types. If 
C for increased reliability ng subsequet « 
Ih | envelope is W I] is otl oO mpera S I 
iss and metal surfaces with thc ) sed on exha } 
holds by adsorption and absorp remaining adsorbed gases will be lil rat ( I 
on small amounts of gases If 1 rated A limited amo o } 
leased during tube operation these gases can | ibsorbed by the gettering Id 
gases cause poor performance. In re material, but excessive gas evolutiot ri | 
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Fig. 4—lnitial heater-voltage surges in series- 
string operation of five different receiving tubes. 
Type numbers of tubes are indicated on the curves. 
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Fig. 5— Curves illustrating the effect of in- 
serting resistance in series with a heater string. 
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I Irequentiy 


us grid rrent by 
t | | value of 
Th Iiton Is 
grid re 
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[ stan 
Prid. ( rei 
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I reases 
f f } ion f 
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Propuci 


Legend at top right identifies the curves. 


he more readily it 
amounts of 
nonoxide poison 
Irasti Ally reduc 

It voltages are 


ectroaes while tl 
ment of the cathox 
After the cathode 


In£ tempe rature, 


surrounding it nc 





i sorbs 


pas. Ven 


oxygen or carbor 
à cathode (1 
its emission ) 
applied w otl 


iC cathode is. belos 


operating temperature, ion bombard 


le may cause perma 


nent damage to the cathode coating 


has reached opera 
the electron clo 
utralizes tons arr 


ing there and prevents damage to 


Thus, v 


oating 


subject to many « 


may be extended b 


voltag s onlv after 


swings even tess n 
| 


sistance is too large, this. effect may 


Ix cumulative, SO 
reaches destructive 
Negative grid 


vhere equipment 


old starts, the lií 
y applying electrod 


i 
a cathode warm 


evative If grid 


that plate current 


p values 








currents may resuit 


from ionization of residual gases, grid 


emission, or leakage across insulation 


inside the. tube. « 


the tubx base 


yr externally 


across 


An additional reason 


for reducing grid resistance is that high 


grid resistance in 
lity of the circu 


l 1 
undesired voltages 


reases the susct pti 


it to the pick-up ot 


Transformer coup 


ling between stages of amplifiers 1s 


often advantageous tor obtaining low 


1 prid. resistance 


resistance should 


000 ohms for power-output types and 


inder 2 megohms for all other types 


Usually, the gric 
be kept under 200, 


| 


l 


Cathode-resistor bias, by virtue of its 


effective degeneration, may be used to 
minimize the harmful effects of large: 


grid resistances 
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When full heater voltage is api 


5 


a cold heater, the heater ass 
subjected to thermal shocks 
rains caused by expansion and 
jual heating of the heater 
xpansion auses physical 
gainst the cathode, spe 
he cathode ends During 


1 


train is also pla ed 
welds at the stem lead 
(f on-off switching may 
fealure due to fatigue 

In many installations it is pi 
naintain continuous operation 
thus to reduce the frequency of switch 
ng. Or, by applying or 
heater vol | 
equipment 
failures car 

In general, 


high-current ( 


heaters because their heavier 
| 
i 


1 
are better han m-voitag 


urrent heat 

Und 
string oper 
severe servi 
lustration, 
types 12BA6 
ind 35W4 
In series 
room tem} 
voltage 1s 
irrent. of 
hot” curr 
string. Th 
hermal inertia 
nore rapid incre 
ince and temperat 
50B5 and 35W 
initially most of 
pears across the 

The curves of 
within the first second after 
ipplied to the heater string 
we across the 12AVG6 


volts, while th voltage on 


"1 


and the 50B5 remains well below 
values for five seconds or more I hc 
effect on the 12AV6 heater voltage 
of replacing part series string 
with a resistor is shown in Fig. 5. Re 
placing the 12BA6 with an 89-ohm 
sistor redu es the pe ik heater volta 
on the 12AV6 by 20 percent. R 
placing the 35W4 with a 247-ohm 
sistor reduces the pe ik 
proximately 30 percent 
iddition, the i 
voltage is decreased 
sistance is increased, 
thermal shock to the 

The effects of series-string operat 
are aggravated by the fact that the tem 
perature is not uniform along the 
length of the heater, bu | 


entrated in small sector 
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Fig. 6— Effect on life of reduced heater voltage during standby op- 
eration of a typical receiving tube. If such usage is needed, tube life 
can be extended by applying’ reduced heater voltage during standby. 











Conditio of hock and vibratiot k and vibration and still provide 
to fail by shifting fesired electrical characteristics. Be 

ng yond this point shock and vibration 

l wusing ar must be reduced or eliminated by suit 

pct if T f n shock mounting of equipment 

; 1 1 
Re ny t iul ) id tu SOCK S Much can be done 
igned or te | to withstand ur ven with standard tubes by proper 
hock « ibratiof | designed hock mounting All electrical con 
ror ind ri \ howe f ncor I tions to a shock mounted sock 
por tea that mak ! | ho flexible or the purpose oi 
I ( hock and on 1 iC shock mounting may be defeated 
| 

ere is a limit, í Td » If vibrations a orne, damping 

| v é | l ' i ; ( the vit] id may be req 1 
Al | [ i ind tl thode will be suffi 
) ) ( ical | I to develo; voltage across the 

! = 4 T} w L] 

t n no or | out} Y | ode resistor. The undesirable et 
thod may be sed to red t fects of such a voltage can be avoided 

noise or hum where 1 ary. | if the cathode resistor is bypassed with 
rom nd el f ipacitor of 25 microfarads or mor 

| ^ n th f px } It ypassing 1s not possible à d« 
wate! lV prod | ) s ol OU y posi or negative ap 

} 1 

I out] such hu | between heater and cathode shifts 
en fied l 1 po ic operating point to the relatively 
f ) Ont ] | [ portion or tne ur as shown in 

\ ri nter-ta nt 1 to | ind the hum « rent is red d 
( f Of tt ET ) | bl 
bass ; i ! 

o i y ( Ih ndes € chara istic KNOWN 
ica ransto | oph I5 ilso be consid 
oun 
Hur | ) | 
IKAL hro l I I | ( 

ICT As ) | I 
i ( +] d . 
Tur Ind mic Equipment ts 
; Í 
O 7 X] o Op a elevated 
in corrosive, humid, or 
: Ospher ind under condi 
Wh | I : á i 
s l | ution Good tube-socket 
pi h 
d pf npro' ircuit performance 
vou ich cases 
| ( Ck nould c made ol 
li tric materials. The metal 
should plated with corrosion 
| h as nickel. The 
1 1 
Ould grip th tubc 
A ut | ng a physical 
$ 7 jd € str 
> 
-cT tures. It 
1 
f 1s that lock 
» v 1 * 
C o 
» 
€ re 
— I! J 
I M 1 ont 
A 1 
ho d ] the pro 
f luding avail 
I | Irequency 
ES mm nd +} 
Fig Resistance characteristics f e IG Un 
i f f 

heater insulation material, showing effect . Easc of 
f d-c heater bias on hum. Leakage of cur A Vitel à B , ible Oper 
rent through the heater insulation can 
have undesirable effect of operation i on pract if ndustr S 
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ed in high-gain amplifier desigt 
tube is microphonic when, with n 


input signal, it gives rise to an out] 


















































voltage while it is being lightly tapped 
felt mallet. Microphonism 

a resonant effect. The microphoni 
Output is the result of resonant vibra 
tion of some internal tube struct 

If the microphonic tube is acoustically 
coupled to the audio output of th 
amplifier of which it is part, sustainc 
oscillation may 
turers have gone to extensive measure 


with a 


result. Tube manufa 


o control microphonic characteristi 
types 


all precautions, some microphonic tube 


of critical tube But in spite of 


indoubtedly will appear good during 


testing and pass inspection 
1 1! 


Shock-mounting the socket will 150 


late the tube from the chassis. as 
source of vibration or shock. If th 
acoustic feedback is through the air 


other components may be placed in 
the air path between the acoustic out 


ut and the tube, and the sound repro 


t 
| 
ducer may lx 
W here space is at a premium the 


moved farther away 


vibration may be damped by sucl 
means as weighting the critical tul 
with a cylinder of lead. Noises know: 
as thumps, clic ks or pops may b d 


tected by testing, and tubes 


these noises can he remo d fron 
critical stages and used in the less 
critical later stages 


NCCp thc tubes secure in th sockets 
The use of heavy wiring for conn 


} 


ions to the tube socket terminals pro 


motes longer life in some cases by e 
reducing the temperature of leads d 
within the tubes. If leads run too hot, l 


rectifiers will have shorter life due to 


electrolysis of the glass between th 


leads. In certain tubes such as power- > 
output tubes, where grid temperatures à 
tend to run high, heavier electrical con C 
nections are used between the grid and l 
the stem leads to reduce the grid tem ( 
perature and to prevent grid emission ( 


In such cases, good thermal conducti 


socket 


itv of the contacts and of 


wiring to the grid may help t 
| 
( 

+} "- + J } ] 

ne replacement of tubes on a periodi 


schedule regardless of their condition 
It is doubtful that this m 


iny 


thod insures 
reliability. because tul 
s in ope ration follow 1 logarith 


(Fig. 1) 
failing in a few hours and ot 


greater 


tarlure 


with some tupe 
here | 


ners ilast 


mı pattern 


ing several thousands of hours. Thi 


iutomatic replacement schedule neither 
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n 
) 
Twin-triode (RCA No. 5691 or 5632) Another view of twin-triode 
| 
Fig. 8—Design Features of Industrial-Type Tubes 
1. A button stem is used so that leakage 6. Grids are plated to minimize varia 
between stem leads is minimized. tions in contact potential from tube to tube 
2. Base material is non-hygroscopic to initially and in individual tubes during 
maintain good insulation between pins un- life 
der adverse humidity conditions. 7. Short cross members are welded to 
3. Heaters are made of pure tungsten grid side rods to prevent vertical move- 
for high mechanical strength. ment of the side rods. 
4. Heaters are enclosed in sleeves to in- 8. Grid side rods fit tightly into mica in- 
sure a good mechanical and electrical bond sulators 
between heater and heater leads. 9. An extra mica insulator prevents get- 
5. Cathode sleeves are locked to mica ter material from creating leakage paths 
insulators to restrict movement under vi- across insulators 
bration and shock. 10. Two getters are used to insure good 
| eliminates early failures nots 
S the benefit of the better tubes ] e 
1 
; long useful life g COlI 
) In general, tube failures may ltag 
lassified as sudden or gradual. Th« | 
sudden failures are due to such caus 
s as shorts between elements and oper 
elements, and usually occur early 
1 E » 1 
| life. They are unpredictable, b 
often be reduced by a pre-burning op ( 
eration before actual use in equipment ( 
Most tube failures, however, are d p \ | 
me 
to thc gradual decrease in emiss Rí 
; 
transconductance, and can be detected \ 
before performance is below minin Fig. 8 s 
requirements by periodic tube checks ri 
E : : 
Preferably these checks should cons 
of measurement of tube performan 
actual operating equipment. To facil 
tate such tests, the designer should pr 
vidc easy access to tube sockets or 
special testing connections brough 
to convenient terminals The l 
should indicate the margin of saf 
maining in critical op o ‘ 
| 
acteristics 
A refinement of tl ht 
f Marginal Checking” syst í 
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Pentode (RCA No. 5693 


vacuum and lo: g life 


il. Plates are rigidly held ia mica in 
sulators by ears wedged against the insula 
tors 


12. Completely enclosed design of plates 
minimizes electron coupling between units 

13. Elements are held together in a se- 
cure assembly by five supporting rods 

14. Twelve reinforcing eyelets provide a 
firm bond between mica insulators and five 
supporting rods 

15. Integral 
strength 


A-Frame 1$ used for 
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betneen design 


and manufacturing 

















SHEET-PLASTIC PROTOTYPE of complex stamped and welded assem- O 





New techniques of transferring 5 i bly provides engineers and manufacturing staff with a 3dimensional dh 
f visual aid for evaluating a design with respect to function, appearance, in 
drawing to a plastic model are en- § cost, and practicality for manufacturing. Prototype is of truck section. lil 
E 
abling engineers at the Ford Motor | 
Company to better visualize prelim- | 
inary designs and make changes prior : 
to tooling. Inexpensive and quickly | 
molded, such models have tremen- i 
i : E 
dous potential for all types of com- | 
: à 
ponent parts and body assemblies. | 
n 
tiol 
vho 
| l-ang 
or a 
) It p 
E >e wi 
1 DOO 
: ) 1 tu. PRODUCT DESIGNERS and manufacturing men can afford to experiment | 
E f —«— with a number of proposals before the design is frozen. Thus, instead of a 
B : rudis m roduct incorporating after-thought engineering changes that are abso- | 
P! tely essential, the product design actually evolves much further 
$ Zå 1 
) p li ng pl s more clarity was :h obj tive sought 
[ Ford Motor Company, when it set out to develop 
Solid plastic prototy; od re not new. ' the technique for making sheet-plastic models. There are 
g g omplicated stamped jointures in an automobile. In 
ik ist. for lock irot mer dies, and normal practi blu prints did not reach the manufacturing 
with casting 1 B prototype mad taff until after this procedure: (1) development and accept- 
plastic new nce of a full-scale clay model of the automobile, (2) 
Be kinds can made for study it few ho Í lrafting of a full-scale body draft from dimensions taken 
£ th iy model, (3) design and detailing of sul 
} ody draft. Following all this, stacks 
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ONE PROCESS for making plastic prototvpes in a few hours or davs involves: (1) a modeling a clav form to the desired scale. a 
I f f 


shown, (2) setting the form into an inclosure and pouring in cold-forming rubber to produce mold at center, (3) castin 
into the mold to make a plastic forming buck, lower left, and (4) forming sheet plastic over the forming buck, t 


like the experimental hood. Models can be made in hours—or at most a day or two—after initiar design 





DIMENSIONALLY ACCURATE and realist automobile frame mac LIGHTNESS and lack of 





o1 ^ i I t I At [ is 
tth size. Left foreground shows 18 wood forming bucks used to mak prototypes ideal for evaluation studies. Product desig 
plastic replicas of frame parts. Prototype for convertible frame is at right ers and key tooling personnel can take the asse 
and model maker is completing the frame for 2-dr and 4-dr sedan apart readily to study problems of each 4 
of blue SW ned o yt g staf | 

i i 

na | by Key l Ford se ot 1 

ich | ng lv was [ O Í 4 

probl S eht t Í V for I Me y | I M 

o ] 5 1\ it n » pro 5 were st ned t « 

c thc Ifc i design in t Inst yi waiting for de icd | [ 
manner intended by the product enginec ] mig ngs, t lesigner produced an o new k 
fail to see manufacturing problems in th ul way. Any ns noted. as taken from tl ody drat | € dime 
one looking at a prototype will app: how } tter sions were accur tO w ! n. O 








COMPLICATED STRUCTURES are readily produced with sheet plastic. These five stages show sequence of assembly of a prototype 
for an experimental truck cab. The time to turn out a better design can be telescoped from months into weeks. And with manufactur- 
ing studies proceeding at a parallel pace, the company able to work in this fashion should be able to exploit changing markets. 





DUPLICATE PROTOTYPES are quickly produced so that all groups concerned may have one for study of various problems of 
manufacture, assembly, and shipping. Model at right has transparent roof so internal details at roof line can be seen. Frequently, 


char cor action results in higher shipping or manufacturing costs, which are offset by reduced assembly cost. 

Model Shop operated by the | r, that the sequence of assembly is complex, that joints 
Py f | Model Department of the M ) not properly overlap to provide enough weld space and 
Staff. Her ft n skilled it ik vidity, that the design lacks accessibility for spot welding 
| ther thc part cannot be stamped in one piece, 
hat a complex assembly of two or more 

illy simplified and drawn 1n one piece 
S í | inother reason why the product designer likes 
| f tyg Once the various aspects of the design have 
] tn Satisiaction Of all, he can go ahead 
ng without worrying about the flood of 
1 otherwise likely to come from tool 
Hc will have the satisfaction of avoiding this 
Ww [ [ rt nd f knowing that a better product can be 
t prog od | on schedule. Further, he will not share responsi 
S inufacturing troubles that cannot be avoided 
0] 'toty] t very little as compared to hand 
I: t | nes. A complicated jointure in steel might 
fl ther tal hr months to make and cost upwards of 
I | dollars Ih it would be useless. bec ause 
Often prototy | vould have advanced beyond that point. The 
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CAST-PLASTIC DUPLICATES of castings, forgings, extrusions 


and die-cast parts can be made for manufacturing and engineer- 
ing studies. Duplicating process starts with a wood mock-up. 





MAJOR SHIPPING ASSEMBLIES of the 1952 Ford were 


I-scale plastic prototypes, to determine nesting, 


studied from 


space economies, and handling as well as assembly details 


plastic prototype takes a few hours or a couple of days to 
make—can be easily duplicated—and seldom costs more 
than $100. The plastic can be reworked, patched, fastened 
together readily, painted or trimmed. Also, various parts 
of a sheet-plastic assembly can be made in different color 
to differentiate the separate parts, and clear plastic can | 

ised where transparency is desired to see interior construc 

tion and accessibility. 


Producing the Plastic Models 


Procedur s tor making plasti models depends on the 
type of prototype—whether it is a sheet-plastic assembly 
or a solid cast plastic. To make a sheet-plastic assembly 
the model maker works up forms in wood plaster or clay 


For each “s amping” in the assembly he makes up a form 
Patternmakers work in wood; clay modelers with a special 
lay and plaster. Scale may be 4, 4, à. 4 or full size 

The wood pattern has sheet plastic formed over it by 
pressure or vacuum techniques. So good is the detail and 
faithful adherence to form that the shaped plastic sheet is a 
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TECHNICAL 


Navy Uses Mobile Working Models To Train 








W/HEN HE | S. N ^ iulated 
h 
1 1 I { Ih nein rs f ION | parts ol 
they needcd ut # toi to n ngs to show the operation ot in 
the operating characterist ricate mecbanisn When this madc 
of the AD series Aircraft So th them inoperative, the exposed mech 
>| il Dev Ca f [ the N M inism Was mounted next to the operat 
Research Bureau conta ithe Dougla ng part that was connected in the 
Alt ft Company lesit ( 
I | k l 1 ( Since sin ti rt temperatures 
i [ I f } | DOM factors genc 
N 
l \ | I eng I p raton arc 
X uné A ssary to gi f I of thc 
) ( « ( lan [ut p [c ni rature 
I r} ^ ounted on l tr ne 
| jM Kk syst l wa to panel I} nstructor sets up desired 
k il « se ma { np ture conditions Dy applying 
Or pa nad to ompa 1 itch flan to the bulbs Items lik 
o tl they co be t emperature and cylinder head tem 
Í rom « Naval Air Installatios perature are indicated in this manner 
Where ten Ss actuate motors 
proj | Of val t thermostat or 
| | strator Do | thermo-switch ontrols, the tempera 
lifferet o d | ic control switches arc 
ti O ter of tl plan rround l DV à simple heating oil 
Pro f for d ning the panels These ar ontrolled by the instru 
{ 1 A ny €) 
€ vicw of the s vith tl Safety devices were incorporated 
l l « f V o each panel since it was expected 
And vir rs th filed ind that more tha one st l nt at a time 
f he 1 A Id rk tl ontrols during study 
I forily nad I | riod safety 1 » noi only rc 
hances of injury to students 
| | y | 1 damage to the 
pa raining aids. For example, blinking 
VII n tl n V SI l red lights simulated the hot spark of 
f fluid flow Tank t] rnition system instead of an actual 


plicd by a hand generator 


\WUXILIARY POWER UNIT supplies h 

raulic pressures to operate the landing 

gear incl and the Hydraulic System 
' 


Panel. The forn er requires regu ated pres 


f 
sures for « rrect perati n the latter has 
its. own regulating. equipment and re 
quire nrevulated pressure Pumps are 
electricall iriven, and the power unit 
contains the same « mponent as in the 


airplane's hydraulic systen 


Normally it 
operates on 220 v, but it is equipped with 
an alternate 110 v system for use where 


the higher voltage is not available 


Another panel holds the complete. "sk; 
raider" hydraulic system. which operates 
the same as that in the airplane. Adjust 
ment and repair of the system on the 
panel qualifies a mechanic for work on 
actual airplanes. Instructors can set up a 
large number of hydraulic failures to test 
students and to teach trouble shooting 
techniques. These panels help develop an 
efficient combat team quickly and at a 


minimum € xpense 


156 








NEWS 


Pilots and Mechanics 


Since experience has shown that a 
plane hydraulic and clectrical syste: 
failures are the most common, «ot 
trollable failures were designed in 
these panels to teach trouble shootir 
and adjustment procedure. Diagnos 
and correction of the malfunction o 
the panel is the same as on the ai: 
ane. A control box on the rear o 
he panel permits the instructor to sc 
troubles in the system without th 


t 


student seeing him 

Pilots are put through fight prol 
lems on the panels at the same tin 
mechanics may study maintenat 
xoblems on other units 

A typical problem on the panel unit 
is for the pilot to close in on a target 
attack and return to an imaginary basc 
First, the student must select and arn 
his bombs and rockets. When the tar 
get is in range, he starts his assault by 
ontrol 


| 


squeezing the button on thc 
panel 

As the bombs drop away, the in 
structor makes an adjustment and thi 
engine splutters. The pilot must switch 
to another fuel tank and thén start a 
return to his base. At the base, ho 
starts landing procedure while the in- 
structor sets up additional problems 

The 17 
moving vans that permit the Navy to 
carry the training aids to any Air 
Station in the United States. Instruc 
tors travel right with the properties 
so that all locations get the benefit of 


units are carried in 4 Jarge 


experienced teachers 
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" UX GATE COMPASS. Dummy air 
ine has an actual Gyro Flux Gate Com 
iss system mounted on it so that in 
ructor can explain intricacies of opera 
n. The model airplane revolves and 
ves compass headings in the same man 


r as the airplane. Flux gate transmitter 






















-S is a lucite cover so students can study 
s internal workings during operation 
€ 
In 
U 
: ENGINE PANEL consists of a specially 
- xepared double bank radial «ngine that 
rd — "u- wo au 
has some metallic parts replaced by lucite 
to show details of construction and oper 
u ation. Other portions. of the engine are 
mitted entirely so that students can see E 
rO nside the engine. This panel like all six- 
in teen others is mounted on wheels for easy 
1 maneuverability in setting up the outdoor 
classroom to train pilots and mechanics 
nit 
eu 
is 
arn 
tar 
hy 
' * 
tro TAIL GEAR AND ARRESTING HOOK 
SYSTEM (left) and Main Landing Gear 
in system (center) are used to teach emer- 
th gency landing gear procedures to pilots. 
itch The panels are powered by auxiliary 
ta hydraulic and electrical units at the right. 
hi Height restrictions on the Main Landing 
in Gear prevented mounting. the. center 
wing section which houses the actuating 
| equipment at a sufhcient height to allow 
b | exten.ion of the landing gear. The solu- 
to | tion was a panel! assembly stand that could 


be elevated to provide room for the land 


UK ing gear to be raised and lowered. It neces 
ties sitated an additional unit not found in the 
ot plane, an Auxiliary Hydraulic Power Unit 


to supply hydraulic pressure for operation 
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O. A. (BUD) WHEELON, production design engineer at Douglas Aircraft Company, 
has been awarded the Wright Brothers Medal by the Society of Automotive Engineers 
for his published analysis of problems involved in the use of titanium for airplane 
The SAE Award Committee voted Wheelon’s paper the best 
presented in 1951 in the field of aerodynamics and airplane design. In addition to this 


design and construction 


work on titanium, the Douglas engineer has directed studies on the application of 75S 
aluminum alloy. Recently he developed a compact, efficient high-pressure hydraulic 
press (sce page 139) which shows promise of widespread use in airframe manufacturing 


netal working industries. Wheelon is a graduate of the University of Iowa. 





Radioactive Cobalt Helps firing. Under normal firing 
dt 1 1 

Ux ) . mditions this layer was about 0.4 

Explain hy Porcelain nillionths of an inch thick and did not 

Enamels Adhere into the enameling-iron base. 


y, small specimens of 
USING Í I O PI 5-Pap el iron were coated with 
CI CHNI N B orcelain enamel to which radioa 
I ot C I Ol idi ha l been added And 
| ples w nderfired, normal fired, 
( I l overfired Ih specimens were 
orcelain enam By following radio then de-enameled with molten sodium 
i |t t had Ided ydroxide. After the iron oxides wer 
he f NBS | by agitation in sodium citrate 
t Iba fo luti he radioactivity of the ma 
t the nar nctal if ri nd that rial wa measure l to indi ate th 
[ n I oO JI copa 'ntertf acc 
Va d ( i Co 1 IO I h inte 
ren th ( y t A I ed by iking an auto 
po Í t! y ol m graph of a g ile section 
Ih DO ( vith l p nz V his showed 
1 ) i i i i i ( lai CONncen 
Ih ) yf ] th ta 
A H [ | on wa 
























































observed if the 


300 F 


coated 
for 270 hr aft 
Autoradiographs ind 


Spex imen VW 
re fired at m 
normal firing 


cated considerable activity below tl 


N 
surface of the iron 
The cobalt deposit is believed to ' 
metallic because it is removed with lis 
iron base by treatment with a solut h 
of iodine in potassium iodid B a 
the NBS experiments do not indicat | 
whether the cobalt deposit consist. « » 
the pure metal or of an alloy wi "N 
iron, nickel, or both. Continuing hl 
studies will attempt to clarify th a 
phase of the problem * 

DC 
Navy Recommends Design E 
Changes for Tropical W 
Communications Equipment d 
is 
W ASHINGTON— After a four yeat th 
study in Panamanian jungles, the Navy € 
has found that current specifications th 
for tropical communications equip to 
ment were inadequate and recom st 
mended these improvements P 
1) Eliminate fungus suspectible ma fi 
terials such as natural fiber cable Ja P 
ings, cotton insulation, cellulosic plas n 
tics, and vinyls containing susceptible ( 
plastic IZCTS. al 
2) Develop flexible glass-to-plasti d 
bonding cements or nonwelling plas p 
tics for meter Cases and tube sockets 
3) Protect ferrous parts more com Ii 
pletely because they rust severcly, par N 
ticularly on areas where condensed 
moisture can accumulate. Conventional n 
pigment finishes in addition to cad d 
mium plating or other acceptable sur 5 
face treatment are suggested | a 
Eighteen units representing four | 
types of receivers were tested by pi C 
sonnel of the Naval Research Labora 
tory of ONR at the laboratory's 1T rop! 
cal Exposure Station in the Canal Zon 
The equipment represented two levels 
of quality: very good and poor | 
Eight of the sets were uncoated, whil 


the other 10 were treated with mois í 
ture- and fungus-proofing varnish to 
meet current naval specifications - 


The higher quality receivers wer 


found to Ix supe rior to the lower 
quality ones because of their resistance 
to physical deterioration. This was at 
tributed to the fungus 


susceptible materials in the better sets 


avoidance of 


the exclusion of finishes that have poor 
resistance, and better cases 
Only two of the 18 
vived 44 months ex posure without re 
quiring component replacement, com 
plete realignment, or both. The Navy 
reported that power 


orrosion 


receivers sur 


units resistors 


potentiometers, ind mica Capacitors 


were the principal sources of troubl 


Propi 


RESEARCH: New Data Developed on Stress Corrosion 


NVESTIGATIONS AT the Nat« B 
iu ol Standards ond l l M H Í I 
Logan of the NBS corrosiot f { 








provide new data on sor of j | \ NBS 
i hanical and electrocl 
3 1 
ena involved n stt 
racking. Caused by the con 
( l 
ton ot st ss and «orrosion. t s ef 
! L] | Y 
rect can D responsibi tor ti DOf é \\ 
if 1 
aneous service fatlure OF O 
i ng from brass cartridg 
ess-steel coffee urns | 
Corrosio! S p nerally 
e an electrochemical phen f | plied | WX 
1 1 } a 
which minute electrical currents f 
etween areas oF differ t po 
When most metals are exposed to « | 
nt linary atmospheres, a thin oxid 
is quickly formed that tend 
S Ju «IV TOrme«d ina ena i 
I 
the metal from further corrosior A 
IV ordine to thc OSL gei al | 
1 i ) } g 
ns theory, (which the NBS study tend À 
I to confirm) stress-corrosion crach 
m starts with a scratch or breal 
prote tive hlm When tl pr 
Mai ! 1 1 1 a 
n film is broken through í 
i x»ed metal s mo 10d | 
LS 1egative) tha he surrouading 
| overe 1 surf If 
n elc ri [ now 





l5 posed irea " = "-—————— pue—— au " 
S To get a be 
rorces at Work In St SS rt 
NBS investigators 1 í 
| hemical potentials of | 
ial normal film-covered and film-free « 
id ditions, both stressed and 
Specimens were immersed 
| abl electrolyte, and pot n "Ma 
ut letermined using a calo referet t (NHA CO 
lectrode of the s | KC. 1 ( à () 
Studied were l f € ! ai 
| nagnesiun HOY VO N a 
irbon steel, and sta I ( 
el resc wch rs frs I | po ^ () 
f ror Istres | ST s 1 f 
il mal thin oxide films | d à — — 
is ordinary atmospheric exposur With r t f ted k 
) 








New Developments 
it In Corrosion Protection 


= Dr. H. H. UHLIG. head of Massad \ 

À setts Inst of T logy’s € B t 

àü sion Laboratory predicted. that new i 
developmet ts w ll SOO! i | i THECA ) WV 
to help designers it eh 

: OFTOSIOI ope k ng al tl No 1 N H 

" Corrosion Conferer l g 

3 these prediction | 

(1) The ase of hod | 
" 


1 


will be extended to 


vainst stt 
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QUIETER BUS RIDES FOR BRITONS are the result of the sound ina 
here which isolates engine noise in Leland Motors, Ltd. Royal Tiger Bus 
aluminum sheet lined with thick linoleum, the acoustic shroud prevent 
from leavin, the compartment to strike the ad surface and ect p al 
the bus. The insulator, supported by steel angle brackets and hel 5 
clips, is detachable for engine maintenance and easy acce eT 





MATERIALS: Bolivian Revolt Won't Affect U.S. Tin Supplies 





IHE BOLIVIAN REVOLUTION at n 1951, com] | wi $ 0 ic | to production a 
£r s talk of nationalizi: h P vious year same time exhausted mint MH 
n VOI in iv new rest As a to irop i ports l. In addition, new discoveries ol 
) on U. S. tin lhe R vovernmen nd pi te stock stern Tenn will further increas NP 
on Fina Cori ion | Iropp | fro i «4 ons if Y p whei icy. go into. productio 
ly g ntced ) 51 to 1 ( | December 1 Montat un yperators ind 
f t 1 ^ ( W/h REC ind Boli on t their prod tion Was up as a res 
I of x kp | h lifi NPA will probably ff new zinc discoveries in abandone 
US in r re i X ns. B locatio PI mines. In the next five yea 4 
I ton ) O0 Oo Ww 1 Opp ] n il p! NEY Cxp to doub! p! sent prod Lor 
| 1 W | { p n ( I nt t} on mm OF apol 30.00 tons y 
n | RFC has bought an add In the Southwest, mine production 
tons the o T will break a new record in 1952 wher i 
i ly Thailand 190,000 tons of recoverable zinc at ul 
Howe resumption of Zinc Surplus produced. While some mines in At 
ym Bolivia ar important sin th Expected This Year zona ar nc wing depletion E re N 
xkpiling of tin was pended in s in the entire area will permit 
No | and nnot | ) SUPPLIES OF ZIN( O pici l iha us high vel of prod on to M 
po n [ ll res OI ty ( Ov ecd nu f \ il VCATS 
illy n Stockpiles | ult Zl ) production in Californii 
NPA E ) ) ) { an o 100,0 ind Nevada could stretch zinc supplies 
wh h. While this has | | ad te o ) i tl regency, is heavily. dc D 
| tm ry and year | nt ot rice conditions. Now 
I l | ) al OM I} A1 E Ins het rod ng about 26,000 tons a yeat N 
nd Í jus tO ] ith anı heard that th rea could jump production to | 
+ idcquate supply si jn would cot n 5 IO and 100,000 tons R 
pa ption in tit arring ikes and a collap sportation harges were pared ( 
) nT 76,308 lot the n rke p! I Zl I Nevada particularly, freigh i 
f NPA allo Ea rn p! x1 po | that th » Oft xceed the total cost of 
V n production w perce high ung and milling the complex o 
| | uni | than | ye And only on und in the area. However, the con 
| l min h e exha Of Án of ore processing plants 
CO ns of ) I] í ) this op ve h nines and facto 
A o l oO A H I vil ma ly reduce insportatio 


veral companies owning mines Hn 
his arca (( ombine l Metals Red tion 
Comet Mines Inc., and ! 


Corporation) have extensive d 


pany 


iO progra ns ndcrway to 
Ive more economical methods of 
ting low grade zinc ores. Current 
progress in licates that. new nethods 
ill ermit a considera l I od tion 
xpansion in this area during the next 
twenty year 
l 3. ZH prod tion added to im 
po s of 113.000 tons should provi lc 
it s 1.018.000 tons f M Ameri an 
ind ^ ry n ‘ \ if O pared to s 67 
00 used in th pe ik yea (X 1950 


Lead Is In Eas Supply 


NATIONAL PRODUCTION. AUTHORITY 


the removal all 


S CONSI ng ot re 
-— 1 | 
ions and controls on lead as a 
sult of the abundant s ipply.. Lead is 
o plentiful that users aren't building 


NPA 


lead 


inventories permitted by 


feature in the 


: 
"ture was the bi 


ilator pictured 


per pound dr 


es. Made fron a OI a Op 1n 

aanu P effective in May. This was the 

ate sheet E U. S. price decrease in the non 
T i t3! l ' } 1 1 
tion | spring ous etai mart nce iC Out DFCAK 
compartment Ke 1O 












jut Pinch Remains 
jn Some Metals 


\ HILI MOST METALS 





vailabl S 
l PAS l | with 
mpro n this ye 
list nickel and 
ontinued conservation 
kel output is far behind 1 
ind and th is no re 
yr civilian goods in 1! 
y balan sts we 
ind fi 
€ y demand p ny 
cations 
Colum! ( let 
id tungsten. remain «rit 
i Now in approxima ila ire 
mM. manvanes d ; nad SQUEEZED NEARLY FLAT IN A VISI ALUMINUM EXTRUSIONS are develo; 
ae a t d ^S this pipe made fron Bakelite Compan i ta € i es i 
/ i new high Impa re 1) pl sti does f t rials Pu read here ire if $ sé 
iis crack or craze. Available in there rack pical shapes pir he Re 
: the rubber-moditicd styrenes are easy t M ( H . é i creas 
: Du Pont Tests mold, extrude and machine. Bakelite ! 
W claims the combine excellent ele i 
d New Synethic Rubber properties with light weight, and vi 
to : ; tain high impact strength t I 
Du PONT CHEMI 
R D f tl A 
( sO \ 
í Ca a fi isto A ^ {' : 
yf L d ER Z n á i 
th ( Í Du I H 
Hypalo S i S \ 
\ 1 ms if 
omoti A 1 
lustries 
Ih ( 
poly n sin Ww l i 


m iL. Reinforced Plastics Is 
terial that can be compounded and New Material For 
Í e PN Par doo vem i = ' Military Items 


One ot th m tstanding proper sof EN \ . ] eflon Discoverer 


W ins 
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AIR TRANSPORTATION REQUIRES that commercial tractors 
he 


BULL DOZER 


l 


modifie that they meet the weight limitations of the air- 


ADAPTED FOR ARCTIC 











USI 





has cab with 


| s special heater and spring loaded quick-opening doors to permit 
plane and can be easily tied down. This airborne model has the operator a fast escape if the unit crashes through ice. A 
lashing rings that provide a large number of tiedowns starting engine replaces the standard batteries. 
Korean Action Tests Army Engineer Equipment Designs 
FORI ELVOII VA L1 Ene nent with slight modifications Ihe use of commercial 
R D I lif | equipment gets rid of costly and time-consuming develop 
liti nt of military specials as well as simpli ying the problem 
Ke of large quantity pro ment 
| | wid However, there are four types of modifications required 
\ Os (1) adaption for military transport; (2) adaption for 
for special tactical requirements; (3) weather proofing for 
| tl : ropical and operation (4) idoption for easier 
fo | operation and maintenan 
Engineer eq nent must be designed so that it is trans 
of portable by air, sea and land. Therefore, it cannot exceed 
ot hei the limitations of weight and dimensions imposed by cargo 
| packag raft and landi vessels. In addition, the items must 
equipped so that they can be easily loaded, lashed down 
X ind. unloaded 
Easy maintenance requires interchangeability of parts 
| ( | V } l emblies among various types of equipment. As à 
| | ys O S he engineers are developing a family of standardized 
| f 1 | eng s from 15 to 225 hp that will reduce th« 
ot s| parts req ired They a ilso developing 
l neral purposc rami Xt generators from O w to 5 kw 
nall nd lighter than nt designs. Using air-cooled 
I £ s, the generators wil produ e oU cycle and higher 
nating ent for U.S. and British equipment 
A S] I RII Y PROGRAMS: | | k Ars 1 E ne rid of unnecessary components 
Br Ho Co ny. The ind luxury gadgets 
Cut Costs and Save ! } i he vacu Over 1.000 employ s viewed thc 
Materials Here and Abroad O save í lisplay and turned in 750 suggestions 
) f Shop people offered almost 500 dif 
WITH H In Detre Dy vas to strit ferent improvements, of which 240 
t1 ] 11S iV €V wi onsi lk red to has possible usc 
z í Di l en In the first six months of the cam 
\ í could paign, the suggestions turned up pos 
í C ible savings of $12,000 per tank 
t Th nal's research and develop 
nt department has the responsi 
ft ility of screening all suggestions and 
O í (3) those with potential use over 
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British Austerity 
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wir diet A 1l he wy “a ur nit 
Prototypes of this desion have heer à 
E ee $8900.00 N 


PRESENT COST 






: vhich has halí OF ENGINE 
f p VK +] E à 
rt Wi y ' 
| W 
hter in weight. Initial co 
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DOW CORNING 


SILICONES 


» 
(Photo courtesy National Electric Coil Co.) 


On the hoist motor outlined above Closs B 
Insulation failed 18 times in less than 8 years 
Rewound with Class H Insulation made with 
Dow Corning silicones, the motor is still in 
excellent operating condition after 4 years of 
uninterrupted service 


LOOK AT THE RECORD 


DATE ANC 
2/21/40 7/28/45 
Armature coils grounded Armature coils qrounded 


12/29/40 3/14/46 
Armature coils qrounded Armature coils grounded 
9/2/41 2/6/47 
Open armature circuit hrmoture coils grounded 


4/13/42 6/23/47 
Armature coils grounded Armature coils qrounded 


4/18/42 9/17/47 
Leods loose in commutator Armature coils grounded 


10/24/42 11/4/47 

Armature bend thrown Armature bond thrown 
4/5/43 2/26/47 

Armature coils grounded Armoture coils grounded 
8/9/43 1/7/48 

Open ormoture circuit Rewound with Closs H 
10/7/43 1949 

Armature coils grounded No failure 

9/30/44 1950 

Armoture coils grounded No foilure 


10/18/44 1951 
Armature coils grounded No failure 


Ld 
LEARING away the "overburden" in strip mining calls for moving 
a lot of dirt and digging into solid rock. Excessive overloads limited the 
service life of this main hoist motor to 5 months. Rewound with Dow Corn- 
ing Silicone (Class H) insulation, the motor has already outlived its previ- 
ous service record almost 10 times; has prevented at least 9 costly break- 
downs at an estimated down-time rate of $1000 per hour. 


That kind of performance has been repeated in thousands of different in- 
stallations. That's why more and more production men in varied industries 
are insisting upon Class H insulation for their hard working motors. These 
may be critically important motors; motors subject to frequent overloads; 
motors operating in high ambient temperatures or exposed to a combination 
of heat and damp or corrosive atmospheres. 


Users of Dow Corning Silicone (Class H) insulation are finding that it pays 
for itself over and over again. In fact, life expectancy of Class H insulation 
made with Dow Corning silicones is in the range of 4 to 100 times the life of 
Class B insulated equipment under comparable operating conditions. And 
Cless H costs little more than the second best class of insulation. 


For complete information on Class H Insulation, Atlanta 
ist of rewind shops or sources of supply, call Chicago 
our nearest branch office or write Dept. R-18 DOW CORNING Cleveland 
Dallas 
DOW CORNING CORPORATION  BXIUBILISE — es ansees 
New York 
Washington, D. C. 


MIDLAND * MICHIGAN 


In Canada: Fiberglas Canada Ltd., Toronto Great Britain: Midland Silicones Ltd., Londen 
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Stress Charts for Pressurized 


Elliptical and Oblong Tubes 


J. C. WEYDERT 
Purdue 1 $ 
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e Plastics and plastic-metal 
combinations are opening 
new fields in design as 
illustrated by these few of 
many assemblies made by 
Auto-Lite. Here under one 
roof at Auto-Lite's great Bay Manu- 
facturing Division in Bay City are 
the technical skills and production 
capacity for a new art rendered 
in plastics. The artistic skill oi 
Auto-Lite's Art and Style Division is 
available on matters of design and 
development. Address inquiries to: 
THE ELECTRIC AUTO-LITE COMPANY 


Bay Manufacturing Division 
723 New Center Bldg., Detroit 2, Mich. * Bay City, Mich 
Tune in “Suspense!” . .. CBS Radio Mons... . CBS Television Tues. 


PLASTICS èe WIRE & CABLE e DIE CASTINGS e INDUSTRIAL THERMOMETERS 
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Stress Charts for Pressurized Elliptical and Oblong Tubes (continued) 


FIG S 
TANGENTIAL STRESS IN 
ELLIPTICAL SECTIONS 


9 
* 
o 
E 
* 
` 
3 
Lu 
"^ 
* 
` 
a 
I 
e^ 
e 
? 
+ 
o 


s 
p 


b 
c 


PRODUCT ENGINEERING 


















No flakes, no breaks are found when these oil-reservc 





bodies for heaters are drawn from blanks of Armc 
Drawing Quality ZiNCGRIP Steel. 

The specially-applied coating on Armco ZINCGRI 
does everything asked of it. In one draw, the coatin« 
stretches perfectly with the steel base. 

This means real production savings. And it mean 
complete rust protection for fabricated products anc 
equipment — on sharp bends as well as flat parts. 


16-year service record 


ZINCGRIP now has a record of more than 16 years in 
proved service. Created by Armco in 1936, it was the 
first sheet steel hot-dip coated on a continuous produc 
tion line. 

Armco ZINCGRIP is produced in sheets or coils. ZINC 
GRIP PAINTGRIP is a companion zinc-coated sheet steel 
for products to be painted. The ZiNCGRIP steel is Bond 


erized to take and hold paint without pre-treatments 
of any kind. 
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The ZiNCGRIP coating, after 






















ZINC-IRO ors. ^^ 20 per cent stretching, ad- 
Vu Ec {i a heres tightly and protectively 
to the base metal. There is no 

BASE METAL 


brittle iron-zinc alloy layer. 


Cross-section of a conven- 





tional galvanized coating 
after the metal was stretched 
only 15 per cent, Dark areas 
are cracks which spread from 


the brittle iron-zinc alloy 







layer, causing the coating to 
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flake or peel off. 








— 


AMD DEA 
oO ARMCO STEEL CORPORATION Crr 


en ^ TODAY. 3062 CURTIS STREET, MIDDLETOWN, OHIO * PLANTS AND SALES OFFICES FROM Oo 
A Y SAL COAST TO COAST e» EXPORT: THE ARMCO INTERNATIONAL CORPORATION Y / 
\. 7OMORROW 
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stress Charts for Pressurized Elliptical and Oblong Tubes (continued) 
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Compact, Light 


Fluids Pump Uses 


Rolling Vanes 


livered at any part of a cycle. (3) Re 
verse the flow. (4) Stop the flow 

The pump is furnished as standard 
with diametrically opposed ports hav 
ing a } in. pipe thread. Pumps are 
machined all over to close tolerances of 
1-0.000-0.001 inch. 

These pumps have a practical speed 
range of from 300 to 3,600 rpm, and 
ure rated at 1,750 rpm. The rotor 
shaft has a flat for the driving connec 

Antifriction or sleeve bearings 
ed, depending on the nature of 
pplication and the smoothness of 

1 being handled 

Milwaut Hydr 
N. 35 St., Milwauk 
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Self- Energizing Centrifugal Clutch 
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Everyone’s finding...it's PRP "O" RINGS for 


top quality, long life and economy! 
R KEEPS! á 


age nine SEAL 


V 
JU. 
ÉR MANUFACTURER 


lor ouaLirY -.| 
A TD TREE EYES 
x A 
NETHE NATION'S LARGEST - 
EPWEXCLUSIVE PRODUCER 


É La 
M , rop RUBBER 
PRODUCTS CORPORATION 


^ Orrice AND 


As 
aem ber prodas 
"md 


These advertisements show only a few of the thousands of successful PRP “O” Ring applications. 
Everyone is finding PRP “O” Rings the best answer to many sealing problems . . . and they are 
finding, too, that PRP leads the field in engineering help and proper deliveries to keep production 
lines going. Let us work with you. Send for our “O” Ring Handbook and let us have your inquiries. 


recision er Products 


"Ege c-— CO 38 NE o c sns 
The “O” Ring Specialists 
Dept. 3, Oakridge Drive, Dayton 7, Ohio 
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Small, Constant Displacement, Piston Type Pumps 


Three fixed displacement hydrau pumps recently put of rotation for which the pump is assembled. By turning th 
in production, are of th ind th rallon es at connection cover valve plate 180 deg, the position of th 


1,500 rpm, rated at 3,000 | and hav approval inlet and outlet are changed, and the pump may be use 
Known as the PFA 2, PFA 3Y-2, and th . th for counter-clockwise shaft rotation The theoretical di 
placement for the models PFA3Y-2 and PFA3Z-2 is 0.50 
i, and are ju ver six inches in 1! u in. per revolution. The minimum recommended inlet 

Volumetric ef t percent, and overall efficiency pressure varies Irom 15 psi absolute at 3,280 rpm to 25 ps 
is 92 percent volumetr ficiency increases as th absolute at 4,92 ! rpm Approximate weight of both models 


latter two models differ only 
1 


horsepower t IS 5.6 pounds 
some of tl Ihe design life of the AN pumps has been increased 
Phe | about 40 percent over the older models. This is said to 
improved service performance in the field. The AN 
i approved pumps were designed with straight thread femal 
yperation id ssible by th a metered fittings per specification AND-10050. To make the new 
lee Weiohet f e PE; «bout 5.1 sou pumps interchangeable with older models, they can | 
moisdiin e duudiiznes as lem ited E aani fitted with special valve plates having different fittings 
n intin£ } S10i0n I tf ım [ l l I : 


ict connections are dependent upon directior | 


'cbers Inc., 1400 Oabman Blvd., Detroit 52. Mf 


Helix Adaptor Used on Gear Checker 


1! 


Y | DOSS 


for the set | ; determ | by taking the sine 
helix from the trigonometry table, subtracting on 
diameter of the 
the constant, which 
A new rolling atta 
possible the rapid he 
accurate to 0.0001 inch 
an also be checl 
Among the 
checking concentricity without 
lash; root diameter; crown on 


spacing ; and accumulate rr t f | ee: landi & Machine Co., 16195 Meyers Rd., Detroit 27, Mich 


CONTINUED ON PAGE 206 
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AUT THUS 
As in thia power take-off assem- 
bly, SEMS are widely used in the 
automotive industry to resist vi- 
bration loosening. And becouse 


one part replaces two, handling 
is faster—driving is easier. 


SEMS are ideal for use in almost 
every type of ‘appliance assem- 
bly to protect performance. With 
SEMS, shown here holding a vac- 
vum cleaner skid-runner in place, 


every screw is locked tight! 


RG ae 
in addition to tighter fastenings 
and lower production costs in 
the electronics industry, SEMS as- 


sure efficient electrical grounding 
of all components. Here they are 
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FOR ALL TYPES OF BALL AND ROLLER BEARINGS: 4" BORE TO 120* OUTSIDE DIAMETER 


KAYDON two-row Special Ball Bearings 
8.062" x 10.687" x .750" 


Dependable Life-Savers 


... KAY DON-bearinged 
SE HELICOPTERS 


ONTROL movements of Piasecki HUP Helicopters . . . life- 


savers of the air... are transmitted to the spinning rotor 


blade assemblies by means of a swash plate that moves on 
unique two-row KAYDON Special Ball Bearings. 


Control of the helicopter is obtained by the movement of its 
rotor blades. Each blade can move in six different directions 
while they are rotating. Thus the mechanism responsible for 
control movements is complex, important, and it demands the 
utmost in bearing-precr ion. 


KAYDON met the challenge of this intricate bearing-problem with 
these special two-row, thin section, 8.062” x 10.687” x .750” ball 
bearings. Similarly, KAYDON cooperates with designers of many 


types of precision equipment to achieve their objectives. 


KAYDON Types of Standard and Special Bearings 
Spherical Roller ¢ Taper Roller è Ball Radial © Ball Thrust 
* Roller Radial © Roller Thrust © Bi-Angular Bearings 
THE ENGINEERING CORP 


MUSKEGON * MICHIGAN 
PRECISION BALL AN D ROLLER BEARINGS 
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For quicker answers to piping problems 
Go to your CRANE Catalog 


Crane offers the world's most complete line of piping equipment 
But suppose vour design requires a certain brass gate valve of 
unusual ruggedness. How would vou find it? 

Simply reach for vour Crane Catalog and turn to the listing of 
brass gate valves in the index— pages 13 to 21. A quick rundown 
of service recommendations shows that No. 437 on page 17 is 
the valve you're after. And right there are all the facts you need 
—sizes, dimensions, pressure and temperature ratings, plus com- 
plete design, material and construction details. 

Yes, your Crane Catalog is a real time-saver when writing 
specs. But, more important, when you specify Crane piping 
equipment, you specify recognized quality that pays off in terms 


of customer acceptance and satisfaction through the years. 


LOOK TO THE BROAD CRANE LINE 
FOR ALL YOUR PIPING EQUIPMENT NEEDS 


UNUSUALLY RUGGED 


150-Pound Brass Gate Valve with 

accurately guided wedge disc, 

non-rising stem. Recommended 

for service on steam, water, oil 

and gas lines where extra strength 

GLOBE is ae ean henna = 
s 

VALVES ured y high quality stuffing box 

- packing and gland; can be re- 

GATE 

VALVES packed under pressure. Sizes 

to 3-inch. Also available with ris- 

ing stem, screwed or flanged ends. 


——— 


VALVES 


FITTINGS 
" — 


— RIS | J "e" DETR F X Steam-beated ( 
SEDIMENT | Ead, E Deerewer by Der 
SEPARATORS | 
y UNION 
FITTINGS 


The Complete Crane Line Meets All Your Valve Needs. That's Why — 
More Crane Valves Are Used Than Any Other Make! 


CRANE .VALVES 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Illinois 
Branches and Wholesalers Serving All Industrial Areas 


VALVES FITTINGS + PIPE + PLUMBING HEATING 
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Free-Running, Self-Energizing Locknut 







A seating type, all metal, free-running, self-energizing 
locknut that is usable over and over, is manufactured in 
various materials, and will withstand temperatures up to 
1,600 F without thread seizure 


Phe prooved washer at the bottom of the nut ts pressed 







over the threaded section suspended from the main body 
of the nut. The nut spins freely on the bolt down to the 
work. After the proper torque has been applied, the washer 
compresses, causing the threaded section inside the washer 
to move in and lock radially on the bolt When the 
threaded section inside the washer picks up all the load it 
can carry, it elongates a few thousandths of an inch per 
mitting the bulk of the load to move up into the main body 
of the nut. This reduces the high stress concentration and 
torsional load normally found in the first three threads 
in the nut and bolt, permitting more wrench torque to be 
applied before exceeding the elasticity in the bolt 
Locknuts are available in thread sizes from 10-32 to one 
inch-14 Available in stainless steel and other alloys 



























2153 Hillside Ind. 


Space-Saving Miniature Power Resistors 


New miniature power type resistors with axial leads, trade p 
named Axiohm, have been developed for use in radio, 
clectronic and other equipment where space saving and 
minimum assembly costs are essential 

These resistors are made with spe ial alloy resistance 
wire of low temperature coefficient of resistivity and wound 
on tough miniature ceramic cores. No. 20 B.&S. tinned 
axial leads are mechanically anchored and silver brazed 
to end caps. Although the assembly is encased in vitrohm 
enamel, forming a hard, heat conducting hermetic seal, the 
axiohms are not classified as insulated type resistors 





Features of the resistors include: space-saving design; 
self supporting; no lugs, bolts or brackets needed for mount- 
ing; axial leads permanently anchored in place and are not 
tin dipy ed for easy sodering; vitrohm construction. 

The resistors are available in 5 and 10 w sizes. These 
free air ratings are based on a 540 F hot spot temperature Length of the 5 w resistor without leads is 1 in.. dia, 11/32 
in an ambient temperature not exceeding 104 F. Resistance — inch. The 10 w unit measures 13 in. with a 43 in. diameter 
tolerance is 2:10 percent Lower tolerances are available Ward Leonard Electric Co., Mt. Vernon, N. Y 
















Light Weight, Self-Locking, Floating Anchor Nut 


This new, light weight, self-locking nut, known as a & 
floating anchor nut, said to incorporate a new principle of 
design, consists of an assembly of two parts: a threaded nut 
portion, and a retaining shell. This gives a 1/16 in. radial 
movement between the nut and the anchoring portion 









Both parts are formed of light gage annealed spring steel, 
and are spring tempered to give a light-weight, yet rigid 
fastening device. The float, a lateral movement between 
the nut and the anchored retaining shell, aids in the align 
ment of the nut and bolt in the assembly. The nuts are 
cadmium plated, and may be used in temperatures up to 
550 Fahrenheit. 
Kaynar 
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12 speed spindle 






~ The spindle of Pratt & Whitney's 40” 
4 Vertical Profiler and Miller is designed 
for 12 operating speed ranges from 
260 to 6200 r.p.m. Machine operations 
may be confined to continuous pro- 
duction at any one speed for extended 
periods. The diversification of operating 
\ conditions represented puts an extremely 
| heavy burden on spindle bearings. 



















NN 


SN 
SS 


A 











“Abuse capacity” is provided by the 
aristocrats of all bearings .. . Fafnir 
Super-Precision ball bearings. Four 
pairs support the main spindle and 
drive shaft. Notice how they are ar- 
ranged in the cross section diagram. 
This set-up not only assures positive 
axial and radial rigidity, but also pro- 
vides for shaft expansion. The bearings 
run cool under varying conditions of 
load and speed . . . conserve power... 
need no adjustment . . . and are per- 
manently grease packed. 
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Whatever your bearing problem, a few 
minutes spent with a Fafnir represent- 
ative may help you solve it as suc- 
cessfully. The Fafnir Bearing Company, 
New Britain, Conn. 


is 
m 
N 


ij BALL BEARINGS 























À 










Bearings used 
Fofnir Super-Precision 
Ball Bearings made 
to extremely close 
tolerances, assuring 
accuracy and smooth- 
ness of operation 

. €ounterbore 
construction with 
shallow shoulder on 
one side . . . one- 
piece, composition 
retainers. 
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Proportioning 
control 


Proportioning Indicating Pyrometric Controller 


The model JP proportioning indicating pyrometric con 
troller, so called because it automatically adjusts the ratio 
of power on and off over a given time-cycle to maintain 
iny desired temperature set with the index pointer, has 
injection molding 
plants, the packaging 
istrial heat treating fields, and 
essary for exact temperatures 


peen developed for use with plastic 


machines, chemical and refining 
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industry, extruding and ind 


other processes where it is ni 
to be maintained 
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The operation of an on 
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point, and control action is accomplished by the rise and 
fall of the actual indicated temperature. The proportioning 
controller anticipates temperature changes of its loads 
eliminating the lag or thermal inertia of both the heating 
and cooling cycle. This gives a straight line control at any 
precise temperature setting. It also automatically determines 
the percentage of time the system requires heating and th 
percentage of time the fuel or power input, should b 
turned off to maintain the desired preset temperature. 

One of the features of the model JP controller is that 
the meter pointer indicates the accurate temperature at all 
times, because the proportioning action takes place in the 
controller section of the circuit, and does not affect th 
reading of the temperature indicating pointer. 

The model JP pyrometric controller is available in 36 
standard scale and thermocouple ranges and is powered 
from either 115 v or 230 v, 60 cycle lines 


525 N. Noble St 


New High Gain Preamplifier 


made by this company, and 
gain amplifiers, to 
rmanent records of measure 
electrical phenomena in. ih: 
region such as brain 
potentials, or research and 
lustrial laboratory measurements 

of the 


W he n 


1 
or iow 


the meas 

recording instruments or 

os illoscopi into the mi 
| 


1 1 e . 
maintains a relatively lat requenca ind nerve 
response from 0.2 to 400 ps 


Designed as the model BL Voltag 


1 gain 
lesigned { ise wi 00,000 


times 


an l v h 


writing oscillographs and amplifiers 
made by this company, it is sufficient 
to give one millimeter of pen deflec 
tion on the oscillograph chart per 2.5 
microvolts input. The dry “B” bat 
teries are mounted in the carrying case, 
while either external-storage or dry 
batteries may furnish “A” power. 


Bru } 


heart 


instrument 
opera l pu h 


Instrument Dii 
Cleveland 14, Ohi 


Development Ci 


t05 Perkin Arve., 
CONTINUED ON PAGE 215 
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RALLT 


assures peak performance 


when "'the heat's on”! 


Die casting is industry's high speed pro- 
ducer. Not only simple parts, but really difficult 
ones are "naturals'" for the die casting process 
—and they are produced fast. Yes, it pays to 
remember die casting when you're long on 
orders and short on time. 


But that's only one angle. Die casting 
means savings and satisfaction whenever you 
employ it—actual cutting of production costs, 
and highly satisfactory products superior in 
performance and appearance. 

Look at this versatile thermometer job. 
Moeller Industrial Thermometers required o 
neat-looking housing thot could be easily in- 
stalled in a variety of positions to suit different 
applications. Provision of a spherically-shaped 
base, which can be drilled at any angle to 
accommodate a tubular mount, has solved the 
design problem. And Mount Vernon die casting 
handles the production problem—by turning out 
these V-shaped housings rapidly and accurate- 
ly; so clean that subsequent machining, other 
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than drilling of mount hole, is 
unnecessary 
Whether the product 
you re planning to manufacture 
is simple or complex, it will 
profit you to consider die cast- 
ing—and consult with’ us. With 
our long experience, specialized 
knowledge, and modern facil- 
ities we are in an excellent position to help 
you solve your production problems and give 


you top quality service. 
A © 


MT.VERNON 


DIE CASTING CORP. 


M T uA NU NEW a? ae 









ac EE. 


E 


Tk eo 








$i 


€ 


EAL OF COOPERATIVE RESEARCH 
| 
| 
| 














CONFIRM IT NOW! 


While your new product is still on the drawing board... 
that's the best time to check on the special characteristics 
you need in your pliable parts. Design problems, resistance 
properties, and physical characteristics can all be confirmed 
by Sirvene engineers concurrent with the balance of your 
design development. This Sirvene service saves time for 
you and assures you of the right part for the job when you 


do get into production. 


All Sirvene parts are custom-developed to meet special 
sets of operational circumstances. They are produced in 
quantity with laboratory-like care and precision . . . verify- 
ing every performance specification. When you need a 
unique pliable part .. . that's when you need Sirvene. 


CHICAGO RAWHIDE MANUFACTURING CO. 


1299 Elston Avenve SIRVENE DIVISION Chicago 22, Minois 


The cooperative research and engineering services which C/R has pro- e4 


vided in producing special Sirvene synthetic rubber parts for leading 


manufacturers, are also available to you. We will be pleased to send you 


any further information you wish. Brochure on request. 


Mechanical Leather Products 

Boots, diaphragms, packings 
and other products give de- 
pendable service under diffi- 
cult operating conditions. 


C/R seals are used in more motor 
vehicles, farm implements and in- 
dustrial machines than any other 
shaft-type sealing device. 





NY ATA 
SIAVENE 


Representatives in These Principal Cities 


Boston © New York © Syracuse 
Philadelphia © Pittsburgh © Cincinnati 


Kansas City * Houston * Los Angeles 
Sen Francisco 


COMPONEN T 





Strong, Acid Resistant, Plastic Piping 


Resistant to a wide variety of sol- 
ents, and unaffected by mineral acids, 
alts, and alkalies at temperatures up 
to 150 F, this tough, but semiflexible 
piping may be used in temperatures 
as low as 50 F, and retain all its 
properties through repeated freezing 
and thawing. It is also free from elec- 
trolytic corrosion. 

Known as cyclothene pipe, it is 
made from high purity ingredients, is 
safe for the transportation of phar- 
maceutical products, and will not re- 
act with any food or beverage. Be- 
cause it is resistant to chemicals, it is 
good for sewage and acid drainage 
use, for fume piping, and for corro- 
sives. Its electrical properties also per 
mit it to be used as conduit. 

Made in all sizes from 3 in. to 6 in. 
cydothene pipe is furnished in stock 
lengths of 25 ft in 4 in. or larger 
pipe, 150 ft coils for 3 in. pipe, 250 
ft coils for 2 in. pipe, and up to 400 
ft in smaller sizes. Because of the long 
lengths, and because its semi-flexibl 
construction permits bending, instaila 
tion costs are reduced. A hack saw 
and screw driver are the only tools 
required for installation. 

Cyclothene pipe may be 
with knurled and 


connec ted 


insert connectors 


we pm E d 


clamped with stainless steel bands 
Where connection to other equipment 
is required, a standard thread adapter 
is available; and if necessary, the pips 
may be furnished with weld-on flanges 
in specific lengths. The ells, tees, and 
ys are fabricated as they are needed 
The physical properties are litt 


tensile strength 
yield point, 1300 Ib 
100-500 


mate 


percent ; 
Isod, 16 ft lb/in.; 
ticity, 17 
well Hardness, R-scale 


000-19.000 


Compact, Totally Enclosed, Fan Cooled Motors 


A new series of totally enclosed, and 


totally enclosed fan-cooled motors 
ranging from } through 3 hp has been 
introduced. With compact design 
being stressed on models in this line, 
it resulted in more horsepower per 
pound of motor. 

Smaller ratings are totally enclosed. 
Intermediate ratings built in smooth, 
field-ring construction are totally en- 
closed, fan-cooled. Larger ratings arc 
totally enclosed, fan-cooled, but in 
addition have external fins for greater 
heat dissipation. 

In the Capacitor start motors, in the 
}, 4, 3, pr hp ratings, models arc 
available in 1140, 1725, and 3450 rpm 
in 115/230 volts. The speeds and hp 
ratings are the same for the Polyphase 
motors, but the voltages are 208/220 
440. Other ratings are 1, 13, 2, and 
3 hp. Speeds for the capacitor motors 
are 1725 and 3450 rpm. The poly- 
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phase motors of the same ratings have 
speeds of 1140, 1725, and 3450 rpm 
with the exception of the 2 and 3 hp 
motors which are available only in the 
1725, and 3450 rpm speeds. 

The motors are intended for heavy 
duty, general purpose work. All blind 


passages that 
have been eli: 
insulated 
braced with 


with 
a high gr 
nish on both fan-cool 


Hoover < Kin 
) Brood 
CONTINUED ON PAGE 216 
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A general-purpose hermetically-seal rel for use in 
ircraft shipboard, and portable land-based electri al sys 
tems and electronic equipment has been de signed to meet, 
or better provisions of Joint Military Service Specifications 
for relays MIL-R-6106. The relay is said to resist harmful 
atmospheric conditions, including salt spray, high humi lity, 
sand, fungi, and widely varying air | res It also 
onforms with Air Force-Navy A« itical Standard 
AN-3304 

During manufacture, the interior he relay is exhausted 

iir, vacuum baked to remove all traces of moisture, filled 

Iry nitrogen to a pressur f one atmosphere, and 
Alt | 
sng a new armature 
Is said to give it greater for 
of a glass-reinforced polyester « 
tuon increases dic lectri 
gives greater impact strength 
Other features of the new relay include contact fingers 
of beryllium copper, which will not anneal even after long 
sure to high temperatures, silver contacts that permit 
urrent-carrying and erruptini ) , a corro 
ion-resistant enameled enclosure, and a glass-metal head 
that provi les the he: 

The new 
ontact ratit 28 d or 115 v a- It will 

o 1500 v without 
ised reliability 


the housing 


PAR TS à s o or W 


4-Way, Solenoid Ope ‘ated Air Valve 


1 
Val\ 


manifold mounting can be furnished 
The exhaust port may be restricted, when 
luce cylinder piston speeds 


15311 W. 11 Mile Rd., Royal Oak, Mich. 
CONTINUED ON PAGE 218 
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Heres a. Bethlehem. Cold-Formed Shape you're apt to 
find in modern theatres, studios or school auditoriums. It's 
a sturdy curtain track, built to carry heavyweight curtains 
quickly and quietly across a stage. 

We form these 14-gage shapes by cold-rolling, and supply 
them to the manufacturer in any length. The tracks must be one 
continuous piece, free of any joints except at the center lap. 
Inside, ball-bearing carriers roll on two smooth, parallel treads. 

Curtain tracks are only one example of the growing variety 
of parts and products made from Bethlehem Cold-Formed 
Shapes. Manufacturers in widely-separated fields regularly come 
up with new ideas for these versatile shapes. 

Bethlehem Cold-Formed Shapes are produced from steel 
sheets, strip or plates. Users like their uniform thickness, 
excellent strength-weight ratio, and relatively scale-free surface. 
What's more, Cold-Formed Shapes mean lower fabricating costs 
because they form, weld and assemble so readily. We make 
them on presses, brakes or rolls in all gages from 5 to 24. 

Perhaps there's a place for Bethlehem Cold-Formed Shapes 


in your business. Why not talk it over with a Bethlehem engineer? 
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BETHLEHEM STEEL COMPANY 


BETHLEHEM, PA. 


On the Pacific Coast Bethlehem 
products are sold by Bethlehem 
Pacific Coast Steel Corporation. 
Export Distributor: Bethlehem 
Steel Export Corporation 









































































































































































































Known as the shur-flo automatic interlock, this device 
operates an electrical control switch which makes equipment 
inoperative, or Operates an alarm when the flow of water, 
air, Or light oil in the supply lines drop below opcrating 
efficiency. This prevents any possible damage to the equip 
ment 

The automatic interlock is made in two types, one of 
which shuts off the operation when the fluid flow falls 
below a required predetermined minimum, and the other 
when the supply exceeds a given maximum rate of flow. 

The shur-flo operates on a differential of flow pressure 
across a nozzle. The electric switch on the shur-flo makes 
or breaks contact according to the movement of the lever 
arm and plunger that transmits the diaphragm action to the 
switch. A protective strainer is not required for eihcient 
operation of the switch. It may be connected to prevent 
the use of equipment or with an alarm signal to give warn 
ing that attention is needed. 

Among the applications of the automatic interlock are 
protection of fluid-cooled industrial controls such as tubes 
and transformers; guarding fluid-cooled industrial equip 
ment such as ait compressors, condensers, humidifiers, and 
welding machines; maintaining the coolant supply to bear 






Designed for larger inside diameters of “donut” instru- 
ment current transformers for use with inserted primaries, 
a new line of transformers, known as the model 321 series, 
has been developed having a maximum O.D. of 5 in.; a 
minimum I.D. of 2.25 in.; and a maximum thickness of 
1.75 inches, Capacity is 2.5 « ampere. Accuracy is 1.2 
percent at full rated capacity. Frequency is 25 to 133 
ycles 

These transformers are primarily intended for use with 
ammeters, relays, or other devices where phase angle is 
not important. The phase angle error is between zero and 
+-2 deg, depending on the ratio and working current 
They can be used with wattmeters where such an error is not 
important to the readings obtained 

These transformers are insulated for use on 2,400 v rms 
service. For additional protection the inserted primary 
should be insulated to withstand normal and transient 
breakdown potentials. Leads normally supplied are two 
feet long, with } in. soder lugs. Leads are color coded 

Ratios available are : 1000/5: 1200/5: 1500/5: 2000/5: 


A NEW MINIATURE CRYSTAL TEMPERA a standard octal base; 
TURE CONTROL OVEN, the JKO-2T,  in.; height, 2.41 inches 


Automatic Interlock Protects Equipment 










contini 





ings, and other units; automatic operation of electric gar 
bage disposal and similar equipment 


Hay 


“Donut” Instrument Current Tranformers 


Mfg. Co., 12th and Poplar Sts., Erie, Pa 





2500 


A 


5 . 
, 


ted Research Inc., 


1000-2000 





diameter 1.28 
Heater, 6.3 \ 


has been developed for crystal units a-c or d-c at about 1.40 amperes. The 
normally in the frequency range of 16 James Knight Co., Sandwich, Ill. 


kc to 200 kc. This unit will give tem- 
perature stabilization at 75 C, +2 ( A HERMETICALLY 


SEALED 


RUNNING 


for one or two of the H-.7T crystal TIME METER registers the operating 
units in ambients from — 55 to +-70 € time of machine tools, electronic, elec- 


also made by this company. It has trical and general 









industrial 


equip 
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5. All ratios are one primary turn. 


3758 West Belmont Ave., Chicago 18, Ill 


ment. Sealed in a drawn steel case, 
the meter is tamper-proof, and will 
operate in a wide range of tempera- 
tures, and in hazardous atmospheres. It 
registers in 1/10 hour steps to 9999.9 
or hour steps to 99999. It takes no 
more space than a 34 in. meter. 
Marion Electrical Instrurnent Co., 401 
Canal St., Manchester, N. H. 


CONTINUED ON PAGE 220 


e», let [amsor fill your Fastener needs 


As one of the few "full line” fastener raanufacturers, 
Lamson can greatly simplify your fastener procurement. 
For they can supply practically any type or size of bolt, nut 
or screw plus many special fastening devices such as wire 
rope clips, cotters and threaded studs. 


So if you are now using one or more Lamson fasteners, 
consider the advantage to you of making Lamson & 
Sessions headquarters for al your fastener needs. It will 
simplify ordering, speed delivery and save you 
money in terms of clerical and billing time. 


The LAMSON & SESSIONS Co. 
1371 West 85th St. * Cleveland 2, Ohio 
Plants at Cleveland and Kent, Ohio * Birmingham * Chicago 


Check the products below that interest you; tear off bottom of ad 
and send to us for complete information. 


LOCK NUTS 4 LOCK THREAD I CARRIAGE AND 
Economical, vibra- B STUDS Y MACHINE BOLTS 
i 


| 


HI-TENSILE 

CAP SCREWS 
“1035” Heat Treat- 
ed Steel. 


Y 


CH 


tion proof. Can be Thread locks and Cut or rolled 
used repeated! seals in standard threads American 
, topped holes, i - GC Standard Heads. 


SQUARE AND HEX 
MACHINE SCREW 
NUTS 
Semi-finished, hot 
pressed, cold 
punched. 


MACHINE AND i COTTER PINS i "BENT BOLTS" 
TAPPING SCREWS 3 Steel, brass, alumi- i Including U bolts, 
Precision made for 4 num ond stainless eye bolts, hook 
fast, economical steel. bolts, etc. 
assembly. a | 1 


-nmm mmja m mamm 
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PONENTS MATERIALS AND PARTS 


contin 


2000 Psi Vane Type Pump-Motor Combination 


type oil hydraul motor use. regardless of 
tor, is of single stagi 


ig rangc from 12 to 
principle of radial balan 
rations 


lirection of rotation 


257-in.-lb of torque per 100 psi 
The unit is designed to give constant displacement an 
are necessary, within the pulsation-free action under all operating conditions. Th 
way operation. The unit 
i 


vanes in the unit feature dual sealing edges that give bette 
lo valving action at the point of exhaust. 


and 


1 
KWise rotation, for 


Direction of rotation, 


uns Of a change 


Getting complet 
hydraulic balance within the unit helps to reduce wea 


and gives longer maintenance-free service 


The exploded view of the new pump-motor, shows tl 
Oo! 


simplified, three part construction 
of oil | 


d very 
a range of eight 


The porting blocks cai 

be used interchangeably as either suction or pressure ports 
models of or as inlet and outlet ports in motor applications 
pplications, | thes 


Denison 
imums: in flu 


Engineering ( 
1171 Dublin Rd., C 


5 


lumbus 16, Ohi 


pane 

Ihe lower 

e enciosed 
be replaced wit 
bronze housing 
this design the 


With the 


pressure 


H 


Pi 
handle in 


with either vertical or horizontal handles, 


and 
or bottom ports bases 


Numatt McLeod ve., Milf Michi 


CONTINUED ON PAGE 22 
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Koppers expands service 


on American Hammered 


Industrial and Aircraft Piston Rin gs 


B AUSE Of the sale of its auto- 
motive replacement piston 


ring business Koppers now is in a 


$ Koppers Amer 


Industrial Rings, 


aviation 


greater produ to 


pacity for both o 
nal equipment and 
placement rings 


available manufactur 


Koppers American Hammered 


Industrial Piston Rings 


Only KOPPERS can furnish K-Spun and. Porous Chrome! 


* 
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Ihe ERA type 130A1 m ilti purpose, 
miniature pulse transformer, designed 
especially for use in low power appli- 
ations, has thrce isolated windings to 
increase its field of application, and 
a through-panel mounting using the 
mounting hole pattern as a con 
ventional nine-pin miniature tube 
ocket In addition, the compact 
transformer design permits mounting 
on a tube strip or chassis in about the 
une space required for a standard 

niature tube. The rise time 
minimizes circuit design problems 

Nominal pulse width, 0.1 to 0.5us; 
ra! | 


same 








short 










turns ratio, 2:1:1; rise time, 0.05us 
(max ) ; max voltage, 300 v; min. in 
terval between pulses, 8 times pulse 


luration haracteristi impedance, 


| 

1,300 Q 
| Applic 
I 
| 


counting 


itions include triggering and 
circuits, blocking oscillators, 
on, inversion, pulse-shaping, 
ind pulse-tr 


insmission circuits 





A new 1 ipnctk 


nates all k 


that elimi 
vers and linkage has been 
| leveloped with only 6 major operat- 


y rt 
ing parts, 


brake 






and features a direct, 
mati sct and 


auto- 
action between 
;olenoid and the armature. 





rc le ast 








In addition to this operational fea 


the solenoid is of a one piece 


loughnut ien that allows the mo 
or's outp haft to extend through 
he brake. Both ends of the motor 






haft are then available for powering 
) pieces ot equipment, if necessary 
Ihe magnetic | also used 


and 


l 
aKes art 


-- 





with fluid oupled motors 








i } } Lear 
reducer Ihe brake is installed on 
he output haft of the fluid coupling 
vith the shaft extending through the when the 


brake for hook 


ip to the Joad 


Ihe lining wear is automatically Is rcapplied 









impensat for by spring tension 
lhe brake torque remains the same and 
tne Inspo tion and 
procedure is eliminated 


The brak wat by spring iction The 











ianufacture. of we larger 













leases magnetically 


magneti 


FOUR NEW CAPRISTORS now ulabl lio, televi 
ud to lu i bly tim save Capristor 
pa ind nd gi the full ys and r 
ratings of ] i tandard resistor 1 
} 


that print 


Miniature Pulse Transformer for Low Power Use 





Magnetic Brake Has Shaft Extending Through Brake 





off, and re 
when the current 
The manual release, and 


irrent is cut 


iutomatic reset permits rotating of thc 


} 


motor s output shaft I y hand, if neces- 
hand adjustment sary. The brake will automatically reset 
when the current is applied. 


brakes are available 


sion, and radar equipment 


|i combination. of capaci 


sistors, are equivalent to 


mple forms of print 1 circuits. They 


j 
| car TIE | 


) t 
] RODUCT 


contin 


2 W. Minnehaha Ave., St. Paul 4, Minn 


in 3, 10, and 25 ft-lb continuous duty 
ratings; and in 15 and 35 ft-lb inter- 
mittent duty types. The brakes may be 
mounted on the standard motors made 
by this company, or to NEMA "C" 
face type end bells if company’s mount- 
ing method is used. 


Reuland Electric Co., Alhambra, Calif. 






give higher ratings. They are used 
for diode filters, band pass filters. in- 
terstage coupling elements, and other 
resistor capacitor < ircuits Kk ffers Ele 
tronics, Inc., Du Bois, Pa 


CONTINUED ON PAGE 224 
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No. 2 Vapor Pressure Bellows System 
for Temperature Control commonly used 
for thermostatic devices requiring close 
temperature control 


Bellows Digest 


(3)VAPOR PRESSURE 
IS TRANSMITTED 
THROUGH TUBE 
(2) CONDENSED Mw. TO BELLOWS 
LIQUID IN BULB o5 
VAPORIZES 
GENERATING 
VAPOR PRESSURE 


@) AS VAPOR 
PRESSURE 
RISES, 
BELLOWS 
EXPANDS, 
CLOSING 


REFRIGERATION 
SWITCH 


.IUCOLD OBJECT WARMS UP, 
GIVING OFF HEAT TO BULB 


USED FOR THERMOSTATIC CONTROL OR INDICATION, the 
vapor-actuated bellows assembly above regulates refrigerator 
temperature. A similar system is available to control heating 
systems and can be made “‘fail safe’’ to prevent overheating if 
control fails. The system shown meets conditions in which bulb 
is always colder than bellows and capillary. Other systems avail- 


able where bulb is warmer than bellows and cap 
system meets either 


lary. A third 
of system 


condition bulb ir warmer t! 
Adjustment, generally obtained by spring 
against pressure deve Ope d DY be lows, is commonly mit 
lower range than li 


iquid-filled systems, but 


narrower differential. Only short bell 


colder 


in re 


somet 
WS travt 


mes allows 


CLIFFORD VAPOR PRESSURE BELLOWS ALL TYPES OF DIESEL ENGINES, station- 


ASSEMBLIES have gained wide acceptance 
among refrigerator manufacturers. West- 
inghouse and other leading makers de- 
pend on these positive-acting components 
for the close temperature control essential 
to modern refrigeration. 


ary and automotive, as well as truck and 
passenger car gasoline engines, are fitted 
with thermostats embodying Clifford 
vapor-actuated bellows assemblies. Sim- 
plicity, dependability and easy installa- 
tion are major advantages. 


TEMPERATURE REGULATORS made by 
Kaye & MacDonald, Inc., are used in 
water heating or cooling tanks, steam 
cookers, acid baths, glue heaters, bottle 
washers, tempering baths, other equip- 
ment. Clifford vapor pressure bellows 
assemblies are the actuating elements. 


Pr )DUC I 


MAYBE YOU, TOO, CAN BENEFIT from the use of Clifford 
Hydron Bellows Assemblies. Besides controlling tempera- 
ture, these flexible, leakproof, metallic bellows are also used 
to: (1) seal rotary shafts or packless valves against liquid or 
gas leakage; (2) transmit motion hy- 
draulically to remote points; (3) pro- 
vide for thermal expansion in many 
types of applications; (4) provide 


FREE! BELLOWS TEMPLATE KIT 
Trace 20 most popular bellows sizes 
... fast... accurately. Kit, in 
handy cardboard envelope, includes 
full directions and details of Clifford 
bellows. Simplify tedious jobs —send 
for your Kit today. 


GINELRIN( June, 19 


shock mountings or vibration 
motion in a vacuum. 

Write Clifford Manufacturing Company, 122 Grove 
Street, Waltham 54, Massachusetts. Division of Standard- 
Thomson Corporation. Sales offices in New York 17, Detroit, 
Chicago 1, Los Angeles. 


dampening; (5) permit 


38.2.9 


METAL BELLOWS 





AND PAR Ee Ss ss ~ ANM 
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General Purpose, Dual-Beam Oscillograph 


[he compact, ty 322 dual beam oscillograph, designed 


ype 


specifically for ge irpose laboratory and industrial 


applications, is esse ntially two type 304-H oscillographs in 
le cabinet It has the features of the type 504 H, 
idditional advantages of a dual beam presentation 

in or individual sweeps, amplitude calibra 

; of both channels, and centralized controls 

athode-ray tube used in the type 322 

r-all accelerating potential of 3,000 v, 


ble of good resolution. Stable 


IS 


used for both axis 
the X and Y axes of both 

ent at 100,000 cps 
nt at 300.000 cps with a 


ik-to-peak volts per in. on the 





ts per in. on the 


in il ımı 

wit! immer control, and balanced 

im sensitivity, in addition to the conven 

ended input. The manufacturers claim that th« 

illograph is a versatile, general-purpose unit 
in research laboratories, while being suff Allen B. DuMont Lal 


and sturdy for prod tion applications 1500 Main Ave 


Variable Capacity, Simplex or Duplex, Plunger Pump 


proportioning pump 
ickaged unit, which 
The 


apa 


For pumping solids in suspension the viscosity 


and special construction, such as oversized 


seals, is necessary 
4337 N. American St., Philadelphia 40, Pa 
CONTINUED ON PAGE 226 
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“In this plant, my good man, we taake sure you remember 


to get a bid from Hoover before you place an order for die castin 


Where quality comes first...Hoover Die Castings 


W hen in the market for die castings, most manu- 


facturers like to have Hoover in on the bidding. 

That’s partly because Hoover has a reputa- 
tion for hair-splitting accuracy—partly because 
Hoover has a way of coming through with 
tough assignments on time. And while Hoover's 
bids may not always be the lowest, they do rep- 
resent a low price for quality. 


Whether you make a product that can be die 
cast completely or only in part, Hoover die cast- 20% RETURN ON INVESTMENT 
ings can help you turn it out faster—and prob- 
ably with big savings in both material and labor. 

Like to talk it over? Hoover is set up to work 
with your product designers and engineers 
every step of the way, or to take complete 


charge from drawing to delivery. 


THE HOOVER COMPANY, Die Castings Division, North C 


HOOVER 


Specialists in the field of die castings since 1922 
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Automatic Bin-Level Control Switches 


In addition to a line of normal duty, automatic, bin level 


control switches, a heavy duty model, and an explosion 

i i Heavy duty 
proof model are being manufactured to ı t special instal : 
I : t elleve 
lation onditions l' hes lVellevel. switches are designed 


| ;0 that a rising or falling level of material in bins deflects 
| 1 

+} $ ] 
| i penda t float actuating a micro sw h that will stop of 
| start fecd convevors or el vators. of light |i warning light 


Fhe explosion-proof switch is designed 


Lor operation in 
ircas wher explosive vapors ind dust occur. It IS approve l 


by the Underwriter’s Laboratory for classifications includ 


ing: vapors and dust from such materials as ethyl ether 
| j 


rasoline ilcohol, acetor oal grain l flour 

Where materials ch as coal, stone and ore with lump 
SIZES ibove 4 In ire | Ing dis harge l to bins. th heavy 
duty switch is recommended. This unit is furnished with 


standard plasti float ball bei: 


1 steel housing protecting the switch mechanism, with the 


f rc] lace l with 4 steel cone 















I : 
A rubber | at the base of the housing rorms a dust and 
moisture proof seal to protect the switch mechanism Normal duty 









Telleve! 


Direct Reading, Indicating Pyrometer Controller 


l'he development of a compact, direct reading, indicating 
pyrometer controller with a built-in unit to give straight 


line control makes it possible to have a type of proportion 
I I I I 


1 


ing control for processing equipment such as ovens, 


furnaces, kilns, vats, and plasti molders without using 







tuxiilary 


Ihe instrument operates with the electronic link, also 




















ide by tl ompany and | in its line of controllers, 
idds a new line-otrol feature that automatically reduces 
to a minim he on and off variation of the control instru 
ho nd below the p: t control point This is 

| t v€ hair-line control of the t ess variabl 
The on-off type controller the same measuring system 
th tl |t o V ignet af l ontrol asscn | ly 1s¢ l in the 


transfer 


PARALLEL LINI ther horizontal ndex, are drawn. It is useful in draft- bles or where previously rapid posi- 
il can paced ing and engineering layouts because tioning of small parts has been im 
if in 1 ul the built-in micrometer precision possible. This model uses standard 
to an inch or more on any size sheet nstrument. Michael Lith Co., 145 W. shop collets 1A and 3C styles up to 
A controlled index wheel on the para iS St., New York 36, N. Y ) in. capacity. Overall size is 21] in 


oard t up against a measut high by 3,5, in. in diameter. Special 
t lesired spa The A COMPACT, AIR OPERATED COLLET lesign permits handling of long pieces 
Is o forward ste; holding fixture permits multiple in through the fixture. Modernair Cor; 
while tl ly by the lation on. production indexing tz í00 Preda St., San Leandro, Calif 
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Steel veins for iron horses 


Steel veins for iron horses—strong, durable Tubing offers such advantages as maximum 
veins easily forged and fabricated to exact strength with minimum weight, good surface 
requirements—this is but one of the many conditions for finishing, excellent machinabil- 
applications for Ostuco Tubing in products of ity, and low cost. We cannot always promise 
modern design, products that strengthen early delivery estimates on new civilian orders, 
America and the free world. because of military demands, but it will pay 

Ostuco Tubing presents endless opportuni- you to consuit our experienced engineers about 
ties for improving design in almost every field. Ostuco Tubing when redesigning your prod- 
In addition to infinite adaptability, OsTUCO ucts to meet future competition. 


THE OHIO SEAMLESS TUBE COMPANY 


Manufacturers and Fabricators of Seamless and Electric Welded Steel Tubing 


ARIHI TUBING Plant and General Offices: SHELBY, OHIQ 
Y — 


a 


From Your Blueprint . . . to Your Product 


SALES OFFICES: Birmingham, P. O. Box 202! ‘ i c . 20 N. Wocker Dr 
Cleveland, 1328 Citizens Bldg. * Dayton, 511 ^ . t 20 Eight Mile Rood, 
Ferndale * Houston, 6833 Avenue W, Central Park * Los Ang 3 70 So. Beverly 
Drive, Beverly Hills * Moline, 617 15th St, * New York, 70 Philadelphia, 
1613 Packard Bidg., 15th & Chestnut * Pittsburgh, 1206 Pinewood Drive St. Lovis, 1230 
North Main St. * Seattle, 3104 Smith Tower * Syracuse, 501 Roberts Ave. * Tulso, 732 Ken 
nedy Bidg. * Wichito, 622 E. Third St. * Canadion Representative: Railway & Power Corp., Lid. 
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STEEL MERCURY TIMERS 























Carried in Stock 
or made to order 




















SEND FOR THE SEWALL CATALOG list- 






















ing all types of stock sprockets. 











Sewall roller chain sprockets are 





available for conveying and power 





transmission uses. We cut sprockets 








to order for any type of roller or 





silent chain. Large and small sizes 





. any material or quantity. 











Also Manufacturers of 


SEWALL GEARS 
—Custom Made 


























For Every Need 

















$95 Glendale St., 8t. Paul 4, Mina. * NEster 1381 
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Clamp Type Instrument 
Measures Volts and Amper: 


The new type AC-1 volt-ammet 
is a clamp-type, hand sized measuri: 
instrument that may be used for tw 
separate jobs: measuring volts ar 
amperes 

Readings are made without brcaki: 
circuit or insulation. To read amperi 
the trigger is pressed, opening the pa 
of insulated jaws so that they can ci 
circle the power cable or bus bar 
The jaws will accommodate cables ut 
to 13 in. in dia, and bus bars up t 
2 in. x 1 inch. Four amperage rang: 
are available: 0-12, 0-60, 0-120, 0-60 
4- ampc res 

For measuring voltage, the lead 






are plugged into the handle of the 
instrument. Two voltage ranges are 
available, 0-150, and 0-600 a-c volts. 

Small enough to be carried in a 
pocket, (and weighing less than two 
pounds), the instrument may be held 
and operated with one hand. Overall 
dimensions are 11 in. x 31 in. x lj 
inches. 

The trigger and housing of the in 
strument are constructed of a molded 
phenolic material. Accuracy is plus 
or minus 3 percent of full scale d« 
flection. Complete unit includes volt 
age leads and carrying case 


Columbia Electric Mie. ( 
1553 Hamilton Ave., Cleveland 14, O 


Precision Control 
Pressure Regulator 


Designed to give precision control 
of air pressure in the range of 0-2 cfm, 
this regulator, according to the manu- 
facturer, is the first regulator devel- 
oped which will give exact control of 
pressure in the range from 0 to 30 
psi. 

It is especially suited for use with 
air-controlled instruments, but may be 
used in any process requiring air, 
nitrogen, or other inert gases whose 
pressures must be precisely controlled. 
The unit operates on primary line 


Propuct ENGINEERING — JuNE, 1952 




















What’s U.S. Rubber doing 


€ 


for designers’ 


This pipe, used for handling 


The graph below shows 
E: S 
i N 


D: SIGNERS and other users of plastics and rubber com- 
pounds now have a great new compound at their dis- 
posal. They need no longer be handicapped by the lack 
of a high-strength material, of a hardness of 85 Shore 
Durometer A with a modulus of 5,000 up to 80 Shore 
Durometer D with a modulus of 250,000 

This U.S. Rubber development is Enrup, a thermo- 
setting plastic. Enrup has excellent impact strength, good 
stability and structural strength. It has a steadily mount- 
ing list of uses and applications. 

Enrup may be just what you have been looking for to 
solve your design problem. For information write to 
address below. 


PRODUCT OF 


UNITED STATES RUBBER COMPA N Y 


MECHANICAL GOODS DIVISION * ROCKEFELLER CENTER, NEW YORK 20, N. Y. 
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An entirely new principle of bear- 
ing construction! REC's PITCHLIGN 
cage keeps the rollers in perfect 
alignment by contact at the roller 
pitch circle. Rollers cannot cock or 
skew! 















Internal stresses are reduced to 
an absolute minimum in PITCHLIGN 
bearings because the cage acts only 
in the direction of rotation at a 
point coincident with the roller orbit. 
Again, accumulated tolerances or 
wear of load carrying surfaces have 
no effect on the overall efficiency 
of the cage, since it is supported by 
the two integral flanges of the 
heavy outer race. 


Write Today 


45 
x) 




















































































ROLLER 
A BEARINGS 






PITCHLIGN is not merely an improvement 
on a standard type bearing—it represents 
an entirely new concept, developed in an 
entirely new product . . . dimensionally 
interchangeable with precision needle 
bearings. 


PITCHLIGN’s performance potential can 
save you time and money. Get The Facts! 


Ask for Bulletin SF-166 
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pressures up to 400 psi, with deli 
pressures ranging from O to 30 
Phe regulator has a built-in relies 
feature which prevents a build up 
excessive pressures 

For longer life, three parts are ma 
of nylon: the relief valve seat; tl 
regulator valve, a nylon ball; and 
nylon reinforced synthetic rubber d 
phragm. 


Cs 








Large Llectric Brake for 
Industrial Machinery 





A large size electric brake, suitable 
for heavy use is expected to be useful 
in such industries as: construction; oil 
fields; steel mills; lumber factories 
and larger type machine tools. The 
new brake will make it possible to con 
vert to electrical stop and start equip 


ment, where formerly only mechanical 
and hydraulic systems were used. The 
brake measures 15 in. in diameter, 
5 in. in width, and is said to be the 
most powerful electric brake developed 
by the company for use on iifestisl 
machinery. 


Surface Pyrometer for 
Precision Measurement 


Known as the Pyro surface pyrom 
eter, a new instrument is available 
with a selection of 14 different types 
of thermocouples and extension arms 
for all surface and sub-surface meas- 
uring problems. It can be equipped 
with a new quick-change connector 
which permits the thermocouples to 
he snapped and locked onto the exten 
sion arms. These thermocouples are 
interchangeable without adjustment or 
recalibration. The lock-swivel permits 
locking the thermocouples at any 
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MORE COST-CUTTING APPLICATIONS 


OF ICKER$ HYDRAULICS 


Oil well casing slotting that formerly cost 
$1.25 per foot is now done at $0.90 per foot 
on the new machine designed and built by 
Allen Machine & Tool Co., Compton, Cali- 
fornia. Vickers hydraulic equipment raises 
and lowers the feed rail, controls feed rate 
and rapid traverse of cutters. 


Hydraulic unit converted old belt sander to 
modern Sutomatic stroke sander and reduced 
time for sanding pew backs from 15 minutes 
to 11 minutes. Also improved quality. Built 
by Curtis Machine Corporation, Jamestown, 
N.Y. Vickers Hydraulics used exclusively. 


This four-way, 38 spindle special purpose 
machine by Modern Tool Works, Ltd., Toronto, 
Ontario, does the drilling, spot facing and 
chamfering operations on an automobile engine 
head at the rate of one per minute. Vickers 
Hydraulic helps give it speed, control and precision. 


Every day more and more machines 
are increasing production and cut- 
ting costs with the help of Vickers 
Hydraulics. See for yourself what 
Vickers Hydraulics can do for you 
. . - write for Catalog 5000 or call 
in a factory trained Vickers ap- 


JICKERS Incorporated + 1454 OAKMAN BOULEVakD — e DETROIT 32, MICHIGAN 
DIV F THE SPERRY CORPORATION 
Application Engineering Offices: ATLANTA . CHICAGO (Metropolitan) e CINCINNATI eè CLEVELAND . DETROIT 
HOUSTON » LOS ANGELES (Metropolitan) e NEW YORK (Metropolitan) . PHILADELPHIA (Metropolitan) 
PITTSBURGH e@ ROCHESTER è ROCKFORD e ST. LOUIS e SEATTLE è TULSA e WASHINGTON è WORCESTER 


ENGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 1921 


ES SS e m e s a RA RS eem eem 
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Nicholson Traps Help 


CUT STEAM COST 
> $900,000 A YEAR 


At one of the nation’s large proc- resulted from the installation of 
essing plants a campaign to pro- Nicholson thermostatic traps. To 


mote economical steam use by . : 
Y see why an increasing n 
improving heat transfer effi- y 9 sember of 


ciency has resulted in a yearly leading plants are standardizing 
saving of $500,000. Credit for — 9n Nicholsons for positive drain- 
a fair portion of this is given to age and faster heat transfer, 
improved steam trapping which send for Bulletin 152. 










angle while the measurement is be 
made. 

The pyrometer is shock, dust, 
moisture-resistant, and made to w 
stand rough usage. It is available 
five different temperature ranges 












Pyrometer Instrument ( 


Bergenfield, N 
























Small, Hand Operated, 
Hydraulic Cutter 


Weighing only 12 lb, and measu: 
ing 21 in. in length, this model 200-; 
hydraulic cutter is able to exert 
pressure of 8,500 lb psi, and cut 
in. reinforcing rod. The units wer 
designed to replace larger bolt cutter 
and reduce operator fatigue. 

Another feature of the cutter is 
dual ratio pump which will combin 
fast traverse with high power to mini 
mize the cutting time. The reduced 
operator effort will eliminate some oí 
the twist motion that causes cutter 
blade breakage. Blades are of alloy 
tool steel and can be resharpened 












BULLETIN 152 


200 Oregon St. 
Wilkes-Barre, Pa. 






























The Man Mfg. ( Bradley, li 





Writing Slide Rule Device 


A new writing slide rule has among 
| its ten functions: a telescoping meas 
| uring scale; a reading magnifier; 
| depth gage in inches and centimeters 
a detachable straight-edge; concealed 
eraser and spare pencil leads; and a 
plain and enlarging indicator for slid 
rule's A, B, C, D, L, S, T, CM, and 
IN scales. 

The instrument is made of high 
quality plastic materials, and of gold 
or nickel double plated brass and steel 
parts. Scale graduations are debossed 
against wear by a new marking process 

Writing in a choice of two colors, 
the instrument is 61 in. long, and 
weighs only 0.8 ounces 


LET NEY EXPERIENCE AND 
EXPANDED PRODUCTION FACILITIES 






Fourth Si. New York 14, N. Y. 






26 W^ 



















instruments and apparatus represent a field in which Ney Research has 







a long list of important accomplishments. Ney precious metal alloys 







Precision On-Off 
D-c Timer 


specially devel: ped for these applications are widely and very success- 


fully used. And now enlarged manufacturing facilities have been added 












] 


to meet the steadily increasing demand. If you have applications in Providing timing cycles from 3 


seconds to several minutes, a precision 
on-off d-c timer may be used for: 
limiting the operating cycles on jet 
engine igniters; to sequence or limit 
the operation of solenoid valves, or 
other units where safety of equipment 
requires delays in frequency or dura- 
tion of operation. 

Accuracy of the timing mechanism 






any of these categories, write at once for the Ney Tec hnical Data Book 


No. R-12. Or call our Engineering Department outlining your needs. 












THE J. M. NEY COMPANY « 109 Elm Street 


HARTFORD 1, CONNECTICUT 
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PUTS HOT JET 


IN COLD SKIES: 


x 
For High and Low Temperature 
Applications . . . Specify Stalwart 
Silicone Rubber Parts 


Only Silicone parts can combat these two enemies — ex- 
treme cold and intense heat. Stalwart-engineered Silicone 
rubber parts retain their physical, chemical and dielectric 
properties at temperatures ranging from -110 to +500°F 
Stalwart Silicone parts have excellent resistance to man 
chemicals, weathering, oxidation, moisture, ozone 
other factors that destroy organic rubbers 


Stalwart is equipped to produce a wide range 
of precision parts from Silicone to meet the 
needs of aviation, automotive, electrical and 
other industries. Let Stalwart Silicone parts 
solve your rubber problems! 


Write today for Catalog 51SR-1 for complete information * 


613-SR 


NTT RUBBER COMPANY 


200 NORTHFIELD ROAD * BEDFORD, OHIO 
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is made possible by a constant spe 
clutch which eliminates the use o 
clockworks or other cycling device: 
The timer automatically resets itsel 
instantaneously upon interruption o 
current to the holding coil. A con 
ventional shunt wound motor is usc 
to drive the mechanism. 

Adjustment of timing cycles fron 
3 to 90 sec can be made in the basi: 
unit. Modification of the gear train 
will give cycling up to several minutes 

Bendix Aviation Corp., Pacifie Dit 


11600 Sherman Way 
North Hollywood, Calif 


Illuminator for 
X-Ray Film 


A full 14 by 17 in. viewing surface 
on a new high intensity illuminator 
makes X-ray film inspection of in- 
dustrial parts quick a accurate. 

The unit is said to have an even 
light intensity 20 times greater than 
conventional viewers, plus a 3 in. spot 
of four times the overall intensity for 
a critical examination of small areas 
This is possible for films having a 
density range greater than 4.5 density. 

Other accessories are: separate masks 
for films of smaller than 14 x 17 in. 
size; cool front operation does not 
harm film; foot switch control; and 
stepless voltage brightness control. 


Keleket X-Ray Corp., 
225 W. Fourth St., Covington, Kentucky 


Long Life 
Power Supply Unit 


Having a load rating of 0-300 ma., 
the new model One, 300 v d-c regu- 
lated power supply is an electronic 
laboratory instrument designed for 
long life and reliability. Output volt- 
age is manually adjustable over a plus 
and minus 10 percent range by means 
of a precision loin. Filtering and a 
high gain ultrastable regulator give an 
impedance level below 44, ohm, with 
a combined ripple and jitter less than 
4 millivolt. To withstand impulse 
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When 


es. See 


Q When products or parts must hold 


their 


ad 


size and shape 


nolics are often the best 
from the cost angle, too 

In the case of the 
light, plastic components 
and 
unfailingly in all sorts of 

The slick black body 
mensional 


raising 


ing 


camera 


close tolerances that hobbyists expect, 


yet use of Durez cut 


from the selling price 


[n the record plaver turntable, ver 


tical wobble or lack of 
are successfully avoided 


PHENOLIC PLASTICS THAT FIT THE JOB 
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verse service conditions, Durez phe 


aircraft 


mechanism 


conforms to 


performance depends 


dimensional STABILITY 


how DUREZ phenolics measure up 


camera magazine, the Durez 


used were tested t 


| to ction success 


nd meta 
even under 
lly t wether in 
5 F.to «160 

Dimensional stability 
of 
of 
have developed 


) 
answer Best 


landing long | ff 


Is Of 


| t properties ered b 
of the lower- hundreds phenolic materials 


Resistance e to 


moisture, 


heat, 


( h« mica 


function 
weather to Impact, 
of the 


and 
light 
surface 


electrical strength, weight, 


and 


lustrous natural are others 


Most important these days, availał 


ap | t 


many dol | finished 


ars and cost make phe Noiucs PROTECTIVE COATING RESINS 


wise choice. 


Your custom molder 


Durez. Write, on office — AS 
Durex Plastics B Chemicals, Inc., ; 
Walck Road, North Tonawanda, N, Y. 


concentricity technicians 


— are read tO Wo 


In the aerial Vou 
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CONTROL 


HYDRAULIC FLUID 
TEMPERATURES! 


THERE ARE 132 STOCK 
YOUNG HEAT EXCHANGERS 
TO ASSURE OPTIMUM COOLING 


Young standardized shell and tube 
heat exchangers are quality-built to 
control fluid temperatures and pro- 
tect costly hydraulic equipment. For 
example, tubes are braised to tube 
sheets which, in turn, are braised to 
the shell to eliminate leakage be- 
tween hydraulic fluid and coolant. 
Tube and baffle spacing 
neered to provide 
transfer with 


are engi- 
maximum heat 
minimum pressure 
drop. Immediate shipments can be 
made from stock. Catalog sent upon 
request. 


YEARS OF 
PROGRESS 


HEAT TRANSFER 
ENGINEERING 
/ 


— r A j 
YOUNG raniaror co. 


Heat Transfer Products for Automotive and Industrial 


Applications. Heating, Cooling, and Air Condit 
Products for Home and Industry 

Dept. 282-F * RACINE, WISCONSIN 

Factories at Racine, Wisconsin and Mattoon, Illinois 


oning 


236 
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loads, the outp it 
shunt l by a 
All transformers and inductors are 


hermetically sealed, and grain- 


terminals are 


15 mfd oil 


directly 
condenser 


have 


orient 


285 Columbus Ave., 
B 16, Ma 


Small Size, Wide 
Choke Coils 


Range 


small size and wide 
a new 


ring a 
ol inductance, series of 
radio frequency choke coils is 
with 


made 


? 
small 
madi 
the coils having 


with insulated copper wire, 


1 M s 
a molded jacket 


al filled 


pound that 


of a miner thermosetting com- 


permits use under severe 
service conditions 

Ihe coils made in types 101, 102, 

] no shorted end turns, 


ind 104, have 
ind the. windings ar to the 


1) 
soidert d 


Hermetically Sealed 
Instruments 


Manufactured with ruggedized and 
mountings, this 
strument offers 
means for 


hermetically sealed 


trical indicating in 


and sensitive 


: PA | 
d cores. This model is for either 


COUPLINGS 


FOR POWER TRANSMISSION 
REQUIRE NO MAINTENANCE 


Patented Flexible Disc Rings 
of special steel transmit the 
power and provide for mis- 
alignment and end float. 


Thomas Couplings have a wide 
range of speeds, horsepower 
and shaft sizes: 
VY, to 40,000 HP 
1 to 30,000 RPM 


Specialists on Couplings 
for more than 30 years 


BACKLASH 

FRICTION 

WEAR ang 
are eliminate d 
Lubrication is 


PATENTED of required! 


FLEXIBLE 


THE THOMAS PRINCIPLE GUARANTEES 
PERFECT BALANCE UNDER ALL 
CONDITIONS OF MISALIGNMENT. 


NO MAINTENANCE PROBLEMS, 


ALL PARTS ARE 
SOLIDLY BOLTED TOGETHER. 


Write for the latest reprint 
of our Engineering Catalog. 


THOMAS FLEXIBLE 
COUPLING CO. 


WARREN, PENNSYLVANIA 
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For... 


Gear Reduction Units 


Aircraft Reciprocating Engines 


Automotive Accessories 
Jet Propulsion Units 
Washing Machines 
Standard & Special Machine Tools 
Electrical Power Equipment 
Business Machines 
If you have a shaft sealing problem, Gits experience 


in these and many other specific applications can 


* Cartridge Seal...pressure : 
prove of great and immediate value to you. 


balanced . .. requiring 
only 25% more space Write today for FREE illustrated Brochure, or 
than lip-type seals. send us your seal problem. 


GITS BROS.MFG. Co. 


1838 S. Kilbourn Ave. « Chicago 23, Ill 


Gits Lubricating Devices, 
The Standard For Industry For Over 40 Years 
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quick COUPLING 


rature 
handles pressure and tempe 
in de-icer system 











i uic 
and Couplings with patented Q 


Marman V-B ct the S 


Coupler latches conne 2 shut-crrom engine e 
limiting valve, and air suppl) 
imitn € , 


m d Be 
lindas -86. In this apP 
ssor to anti-icing line eid pressuges of 
pres alled upon to — is ne o 
„y are calit . _ This 1S 
tion the y á nd temperatures of n nna st ndard 
125 p.51 8 .ations where d 1 for 
of applica ositive /5ea 
thousands light weight, pos f 
2 sa: im- 
lings furnish a "IP .onditiogss of te 
couplings ler difficult cc ick 
P ucting unc : ess. $he Quic 
tubing and d vibration and et fn assembly 
rature, e pari tg 
pera V . "esc ib conasdi aliza- 
. „r latch insures '« ten years ôf specia 
— s : embly. Marman $ = of flamps, straps 
and disas» z and production © a d 
, design and E , feonsistent an 
me 2 = e all kinds assure ¿Cor 
and coupling , 


ality i 
dependable quality. 



























pressure , 










maximum spe 

















/ FOR 
INFORMATION, 


WRITE DEPT. 
E-6 




















SAVE TIME, 
WEIGHT, 
MONEY 
WITH 
MARMAN 


MARMAN 


RODUCTS CO. /nc. 
I!Zi4 EXPOSITION BLVD 
WEST LOS ANGELES 64 CALIF. 
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electrical measurement under cor 
tions of shock, vibration, tumbl 
and extremes of weather condition 
It is completely interchange 
with all existing ruggedized type 
a-c or d-c ranges, and the 24 and 34 
sizes. meet the dimensional requi: 
ments of JAN-1-6. These meters : 
now being manufactured in standa 
14, 24, 33, and 4} in. sizes. 
Phaostron Co., 151 Pasadena A 


v 


South Pasadena, Cal 





Drafting Machine Is 
Complete Drawing Unit 


A small size, precision drafting m 
chine for drawings up to 24 x 36 i; 
is a complete drawing unit in itself 
replacing the tee square, triangle, an 
protractor. Two 8 in. scales are fa 
tened at right angles to the operatir 
head. By pressing the button on toj 
of the plastic knob, the head is r 
leased, permitting rotation of th 
scales with either automatic indexing 
every 15 deg, or clamping at any righi 
angle. All movements are under the 
control of the left hand. 

The arms are made of duraluminun 
with tru-bored brass bushings at eacl 
hinge. The mounting bracket is cast 
and includes a hinge to allow thuml 
screw adjustment to level the machine 
to the board. Hardened pins make th« 
joints free from play. 


























Evenline Products, P.O. Box 4 
I ast Side Station Pr videni 6 R 













Hermetic Sealing for 
Electrical Components 


Designed to meet hermetic sealing 
requirements of MIL-T-27, this solde: 
seal type terminal has a molded poly 
trifluoromonochloroethylene resin in 
sulating the solder seal from the center 
terminal rod. The molded body, fab 
ricated from Kel-F, is chemically inert 
to organic solvents, acids, alkalies, oils, 
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| fumes, is unaffected by high 
nidity, has zero water absorption 
| high resistance to thermal shock 
70 to 190 ¢ Length is 1#; in.; 
lectric strength is 5,000 v rms, 


FOR TRANSPORTATION 
AND INDUSTRY 


(es 


Small-Sized 
Indicating Meter 


A newly designed, small-sized in 
licating meter, which is about 40 per 


nt smaller than other models, fits a 


& in. mounting hole where formerly 


1 2 | 
A back panel clearance of one inch 
from the flange is needed 

The meters are available in ranges of 
] to 50 v; 1 to 30 amp; 10 to 1.000 


? 1/32 ın. opening was require 


NATIONAL has a background 
of over eight decades 

in producing quality malleable, 
heat-treated malleable and steel 

castings — ideal materials for 
economy and dependability 

in manufacturing automotive, 

milliamperes. While smaller in s agricultural and 


the meters still have good readability other equipment. 


J , 1 } 
and accuracy They are designed to 
five a reac 


given point on the scale wit 


ACY. 
ling accuracy of 5 percent at 


ha 


NATIONAL's unparalleled experience — 


erall accuracy, and ar coupled with a continuing metallurgical research program, 
rigorous quality control standards, 
and completely mechanized foundries 


> " in strategically located cities — is at your disposal. 
Polyethylene Welded 
Pipe Fittings Sales offices and engineering facilities 
ee Dhati are located at all five plants listed below. 
Mung OI ye ly 
now being made in i 
rosses, 45 and 90 deg elbows, 1 A 16mm technicolor film. Narrated by 
in. nominal pipe size. These part Edwin C. Hill, this 27-minute film tells how 
Of welde ruction, and art malleable iron is made tested 
esistant to most rrosiy nemica used . . . how its production economy, 
litior t 1 i emical ‘ . 
In addition to their use in chemical f ductility, machinability, toughness 
ning f S , ind ste 1nst I] 
pipe lines, ewave, and waste installa j will give you a better finished product 
tions, they are used in transmission Available for group showings 
lines for foods, and in drinking water 


and irrigation systems PLANTS LOCATED IN 


The welded and flanged pipe fit 
tings are made to the standard dimen Sharon, Pa., Cleveland 6, Ohio, 


sions of the American standard class Indianapolis 6, Ind., Melrose Park, IIl., 


HICII 


125 cast iron flanged fittings, and can and Chicago 50, III. 


dcr -and_ STEEL CASTINGS. COMPANY 


lines i NATIONAL LLLA 
See ee f '  — XAEVELAND 6, OHIO. à ar 
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Countless small parts usually made by 
conventional turning processes by 
stamping, drawing, casting or molding 
can be made better . . . stronger . . . cheaper 
by cold-heading and roll threading. 


Machining of Cold-Headed Parts is 
hardly ever necessary because shank and 
head dimensions can be held to very close 
tolerances. Rolled threads are produced 
to American Standard dimensions. 


Here are just a few of the many parts 
formed or roll threaded... 


Screws Plastic inserts 


Stems 
Bolts I Thumb Screws Arms 
Stu Wi Nut P 

ds ng 5 i gs 
Rivets Prongs 
Points 


Hooks 


Small Gears 


Rods ' Tongue—Clevis 
Links I Segments 


Single or multiple 
can be performed 
to produce spec 


secondary operations 
on cold-headed parts 
ial characteristics required 
to fit the part for its particular applica- 
tion. These secondary operations include 
drilling, tapping, milling, shaving, flat- 
tening, notching, flanging, trimming, 
serrating, bending, off-setting, slotting, 
fluting, swaging, knurling, pointing, heat 
treating, plating and finishing, 


Write or call in a Pheoll engineer. Explain your production 
problemi. He will tell you where you can save mone 


y, speed 
production, 


improve your produc! oppeorance 


SCREWS e BOLTS NUTS 


J ine 4 


J^ 
neering Division, Dartr 


Hanover, N. H 


CAL ENGINEERS 
Division. Western Meeting, University 
of California, Los Angeles 


MEETINGS 


June 2-13 


CANADIAN INTERNATIONAL 
FAiR— Toronto, Canada. 


TRADE 


June 4-14 


MECHANICAL HANDLING 
TION AND CONVENTION - 
London, England 


EXHIBI- 
Olympia, 


June 15-19 


AMERICAN SOCIETY OF MECHANI- 
CAL ENGINEERS—Semi-Annual Meet- 
ing, Sheraton-Gibson Hotel, Cincin- 
nati, Ohio. 


June 16-18 


AMERICAN SOCIETY OF HEATING 
AND VENTILATING ENGINEERS—Semi- 
Annual Meeting, Essex and Sussex 


Hotel, Spring Lake, N. J. 


June 16-20 


INDUSTRIAL FINISHING EXPOSITION 
Sponsored by American Electro- 


platers Society, International Amphi- 
theatre, Chicago, Ill 


June 16-26 


INTERNATIONAI ORGANIZATION 
FOR STANDARDIZATION — Ball and 
Roller Bearings Project, Columbia 
University, New York, N. Y 


INTERNATIONAL TRADE SHOW OI 
AIRCRAFT PARTS AND EQUIPMENT 
Hotel Park Sheraton, New York, N. Y 


Junc 19-21 


AMERICAN SOCIETY Ot 
CAL ENGINEERS 


MECHANI 
Applied Mechanics 
Division, Symposium on Shock and 
Vibration Instrumentation, Pennsyl 
vania State College, Penna 


June 23-27 
AMERICAN SOCIETY 
MATERIALS Fiftieth Anniversary 


Meeting, Hotels Statler and New 
Yorker, New York, N. Y 


FOR TESTING 


4-27 


AMERICAN SOCIETY FOR ENGINEER- 


NG EDUCATION Mechanical Engi 


nouth € ollege 


26-28 


AMERICAN SOCIETY OF MECHANI- 


Applied Mechanics 


Calif 


a metal ball 
PROBLEM? 


let STROM 
Work It Out For You 


Whether it is a pre- 

cision ball bearing 

or one of the other 
many ball applications in in- 
dustry; your problem will not be 
entirely new. Strom has been in 
on many ball problems and 
knows the importance of the 
right ball for the job. 

Strom has been making pre- 
cision metal balls for over 25 
years for all industry and can be 
a big help to you in selecting the 
right ball for any of your require- 
ments. In size and spherical 
accuracy, perfection of surface, 
uniformity, and dependable 
physical quality, there's not a 
better ball made. 


Stroll | 


Toe BALL CO. 


1850 So. 54th Ave., Cicero 50, Ill. 
i Largest Independent and Exclusive 
Metal Ball Manufacturer 


PRODUCI 
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ECAUSE the production and management team of the 

? E. W. Bliss Company, Canton, Ohio learned from ex- 
perience that Meehanite castings could regularly provide 
the reliable range of top quality properties demanded by 
their specifications, they operate two foundries which pro- 
duce these castings for all major component parts. 

The Bliss S-2 Heavy Duty Press shown is built with the 
following 10 major castings: 


10. 

As can be seen from this list, the Bliss line, noted for 
its rugged dependability, precision manufacture, and 
trouble-free service makes maximum use of the uniform 
dependability of Meehanite castings—castings processed 
to provide the right combination of properties for the job. 

Today as in the past, in modern designs the "TREND 
IS TOWARD MEEHANITE CASTINGS." Investigate the 
many ways they can improve your product— production— 
quality. 

Write for our new sound slide film “Meehanite Castings 
Serve All Industry." 


MEEHANITE. 


i 


r LAJ 
E NW 
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BLISS PRESSES. 


eae 


EEHANITE.. 
d UE 


c 
r) gu». 
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Take YOUR Casting Problem To 
A MEEHANITE FOUNDRY 


American Broke Shoe Co 

The American Laundry Machinery Co 
Atlas Foundry Co. 

Banner Iron Works 

Barnett Foundry & Machine Co 

E. W. Bliss Co. 

Builders Iron Foundry 

Compton Foundry 

Continental Gin Co. 

Crawford & Doherty Foundry "T" 
The Cooper-Bessemer Corp. 

Empire Pattern & Foundry Co. 
Farrel-Birmingham Co., Inc. . 
Florence Pipe Foundry & Machine Co 
Fulton Foundry & Machine Co., Inc 
General Foundry & Manufacturing Co 
Greenlee Foundry Co. 


The Hamilton Foundry & Machi ne ‘Co 


Hardinge Company, Inc. 
Hardinge Manufacturing Co. 
Johnstone Foundries, Inc. 
Kanawha Monufacturing Co. 
Lincoln Foundry Corp 

E. long Ltd. . 

Otis Elevator Co., Ltd 

The Henry Perkins Co 

Pohiman Foundry Co., Inc 
Rosedale Foundry & Machine Co 
Ross-Meehan Foundries . 
Shenango-Penn Mold Co. 

Sonith Industries, Inc 

Standard Foundry Co a 
The Stearns-Roger Manufacturing ‘Co. 
Traylor Engineering & Mfg. Co. 
Volley Iron Works, Inc. 


Warren Foundry & Pipe Corporotion 


Mahwah, New Jersey 
Rochester, New York 
Detroit, Michigan 

St. Louis, Missouri 
Irvington, New Jersey 
Mich. and Canton, O 
Providence, Rhode Island 
Compton, Calif. 

Birmingham, Alabomo 

. Portland, Oregon 

Mt à non, Ohio and Grove City, Po. 
. Tulso, Oklahomo 

Ansonia, Connecticut 

Florence, New Jersey 

Cleveland, Ohio 

Flint, Michigan 

. Chicago, lllinols 

Hamilton, Ohio 

New York, New York 

York, Pennsylvania 

Grove City, Pennsylvania 
Charleston, West Virginia 

. los Angeles, California 

Orillia, Ontario 

Hamilton, Ontario 

Bridgewater, Massachusetts 

Buffalo, New York 

. Pittsburgh, Pennsylvania 
Chattanooga, Tennessee 

Dover, Ohio 

Indianapolis, Ind 

Worcester, Massachusetts 

Denver, Colorodo 

. Allentown, Pennsylvania 

. St. Poul, Minnesota 
Phillipsburg, New Jersey 


Hastings, 


‘This advertisement sponsored by foundries listed above." 

































































































































































GAST rotary 
AIR MOTOR 
CMCC TC Lys 
for BONDACTOR 
1 i d. 








































PROBLEM: Design to feed dry sand- 
cement aggregate uniformly from 
mixing hopper to oirline of Bond- 
actor Cement Gun. 


SOLUTION: Agitate dry mixture with 
Gast 4 AM rotary Air Motor driven 
by compressor which supplies gun. 


RESULT: Economy, dependability and 
needed flexibility in feeding from 
'4 to 2 cu. yds. of concrete per hour. 
Unit withstands rough treatment, out- 
door use by contractors. 


Yes — this is another of scores of de- 
sign problems solved with Gast rotary 
Air Motors. If rotary air power is a 
possibility on your product, let Gast 
engineers review your problem. You 
may profit from their concentrated 
experience with air power, low va- 
cuum or pressure. Remember, "Air 
may be your answer!" Write for de- 
tails. 


$60 OUf 
CATALOG 
i 


$woT $ nu 
E pe 


Gast Application Ideas 
booklet — showing 26 de- 
sign problems solved — 





sent upon request 


Over 25 years 


Original Equipment Manufacturers for 


LAST Scam 


AIR MOTORS - NA. VACUUM PUMPS 


TO THRE HP TO 30 185 LEINLLL 


GAST MANUFACTURING CORP, 139 Hinkley St. Benton Herber, Mich, 
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ABSTRACTS 


How to Use Copper Alloys 
In Forgings and 
Part | 


Abstracted from an article by L. F. Spen- 
cer, Chief Metallurgist, Landers, Frary & 
Clark, New Britain, Conn. Iron Age, De- 
cember 27, 1952. 


, 


Extrusions- 






ALL OF THE COPPER ALLOYS are ex- 
rudable; however, not all of them can 
be produced economically. Those al 
loys which are more commonly used 
are listed in Table I 

Size limitations of extruded shapes 
lepend on the specific alloy and the 
ross-section desired Usually, the 
effective size is 6 to 7 inches. The 





lable I—Copper Alloys for Extrusion 


Average Mechanical 
Properties as 
Extruded 


Metal Rod and Bar 
Tensile Elonga- 
Strength, tion in 
n 
ps 2 in., pet 





Fle tic copper 32,000 40 
Dx ized coppe 32.000 40) 
gem copper 32.000 40 
Re | ae QC pct 35 000* S0* 
Muntz metal 52.000 45 
Free-cutting brass 48,000 45 
Forging brass 50.000 45 
Architectural bronze 54.000 $5 
Admiralty metal 46 .000* 65* 
Naval br 55.000 45 
Lodi eod s 55.000 45 
\lumin iM. 43 ,000* 65* 
minum bronze 
5 50.000 60 
60.000 60 
ke 
t 54 i DQI* 
4x 000* 4()* 
\ $3 000 70 
* Tul 
ngth of the extrude l section. 1s. gOw 
r 1 entirely by weight, the maximum 
weignt for a single extrusion being 
approximately 180 ]l 
Extruded shapes can be made to 


greater thicknesses than drawn shapes 
ind can be designed with sharper cor 

Radii and fillets on copper-I basc 
illoy extrusions can be as low as 1/64 


1/32 inch. Dimensional tolerances 


ry from 0.005 in. on dimensions up 
» 0.1 1., to 0.035 on dimen- 
Or o 5 inch 

I he opper l asc alloy $ commonly 

















When the | 


AXLE counts eee 


SPECIFY 


CARAVAN/ 


United CARAVAN axles provide 
dependable mobility for at! types 
of portable equipment. These ver 
sotile units can be used on com 
pressors, fire-fighting apporatus 
pumps, concrete mixers, welders 
generators, etc. as well os many 
types of military equipment 
CARAVAN axles can be furnished 
in two-wheel, single-axle assem 
blies and as four-wheel running 
geor equipped with automotive 
type steering mechanisms 
Straight and drop axle type con 
struction is available 

CARAVAN axles ore engineered 
to assure smooth movement over 
high grode surfoces and mox: 
mum roadobility over rough ter 
rain. Controlled comber, toe-in 
ond caster provide positive trail 
regardless of speed or road con 
ditions 

Write today for 12-page illustrat 
ed Catalog No. 101 containing 
specifications on the complete line 
of CARAVAN axles and 
describing automatic 
surge-control braking 
device, retractable 
third-wheel assembly 


ond other CARAVAN — 


occessories 


Pe, mh 


The UNITED 


MANUFACTURING CO. 
621 W * Bedford, Ohio 












Interstate St. 
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( Advertisement) 


EFFICIENCY HITS A NEW HIGH 
WITH BALL BEARING SCREW JACK 


UP TO 97% EFFICIENT 


EFFICIENCY 


HELIX ANGLE 


[he Saginaw Ball Bearing Screw and Nut is the most 
ethcient device known today for converting rotary motion 


to linear motion. Almost friction-free, it Operates at up 


t 07 
t) 


per cent efliciency, an impressive gain over the 
conventional Acme screw. Versatile, it permits new lati- 
tude in desi compactness, provides an almost 


inlimited varie application. 


This device is based on a formed helical ball race 


between screw and mating nut. Screw and nut are 


engaged by steel balls recirculated by a return circuit 


system through the raceway. 
Here are the benefits: Lower horsepower drives can 


be used. Low friction permits higher speeds with less heat, 


forward or reverse. Wear is minimized 


DAE 


É 
ENGINEERING facilities and engi- 
necr-spe« ialists are available to deve lop 
a Ball Bearing Screw to the exact 
requirements of your job. 
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PRODUCTION facilities are com- 
plete. They, plus our years of experience, Saginaw \ 
make the outstanding quality for which 

Saginaw products are well known. 


Applications for Every Field of Industry 
Almost every industry you can name is us his ce 


in speeds to 12,000 rpm, with | 


Ample Production Capacity 
With complete and adequate production Í 


I4 11i 
the confidence i il jd X rience, S 


lel 


t IVEr 
oO dellve 


Write for Booklet 


Steering Gear D 


Internal or external 
type nut Three circ 


nut. Two-cir- 


INSPECTION isn't left 


































































“THE 
LIGHTWEIGHT 
CHAMPIONS” 


FULL POWER IN HALF THE WEIGHT 




















ELECTRA, a newcomer only 5 years ago, 
has successfully defended its title against 
tough competition. Its steady growth—a mat- 
ter of record — is proof that ELECTRA wins 
the buyer’s decision wherever genuine qual- 
ity, dependable performance and long life 
combined with light weight are required. 
That's why FLECTRA-MOTORS and ELECTRA- 
GEARMOTORS have frames >of heat-treated 
alloy aluminum—stronger and better than 
ordinary castings-lighter than iron and steel. 











DISTINCTIVE 


in appearance, 


ELECTRA-MOTORS 
streamlined design is 
abreast of modern 
trends. Their 
heat-treated alloy 
aluminum frames 

can be polished, 

if desired. 






























































DESIGN — The men who build ELECTRA- 
MOTORS have had years of experience in 
motor production plus a demonstrated abil- 
ity to design units to meet special require- 
ments and unusual applications. As a result, 
ELECTRA offers many exclusive advantages 
in 7 basic types of motors and gearmotors, 
from Y%4 HP through 5 HP, speeds from 1 
rpm up. Special problems get special atten- 
tion... promptly. 

















WRITE FOR ENGINEERING 

DATA on ELECTRA-MOTORS 
ond ELECTRA-GEARMOTORS, 
or tell us your requirements 





























and we'll submit our 











recommendations. 


























Ste ELECTRA MOTORS, INC. 


C3 ANAHEIM, CALIFORNIA 















244 





Engineering Abstracts......... 















used in the ae of forgings 
given in Table II. All of these a! 
cannot be cold sheared, so where 
is required, shearing should be sp 
fied on purchase orders. 

Yellow brass accounts for the la 
est tonnage within the brass forge 
field due to its relatively low cost. T] 


——————————————— 


Table II —Copper Alloys for Forging 


Probable Range 
Mechanical 
Properties 
Metal 
Tensile | Elonga 
Strength, | tion ir 
1,000 psi | 2 in., pi 





Electrolytic copper 30-38 45-50 
Deoxidized copper 30-38 45-50 
Muntz metal 45-60 25-50 
Forging brass 45-60 20-35 
Naval brass 50-65 TT 
Leaded naval brass 50-65 | 20-35 


High silicon bronze( 4 50-65 | 50-70 
Low-silicon bronze( B 40-55 50-70 


Aluminum bronze 75-90 | 15-30 

Manganese bronze( A 60-75 25-45 

Manganese bronze( B 85-105 15-30 

Nickel silver 10 pct 65-75 20-40 
leaded 


composition usually has approximately 
1.75 pct lead to facilitate machining 
Naval brass is used where corrosion 
resistance is required. This com 
position does not contain lead and 
consequently it is not free machining 

Muntz metal is also a non-free-ma 
chining alloy employed where strength 
is an important factor. Its corrosion 
resistance is less than that exhibited 
by naval brass. The silicon-aluminum 
bronze is one of the strongest non-fer 
rous hot forging alloys on the market 
It is also wear resistant, especially 
when in contact with steel. 


Forgings 


In the design of brass forging dies, 
the tolerances placed on the finished 
forging will usually dictate the life 
expectancy of the die. Where liberal 
tolerance is permitted, die surfaces can 
be dressed more frequently before the 
die must be discarded. In instances 
where commercial forging tolerances 
are used, the die is made to conform 
to the lower limits of the range in 
order to obtain maximum life ex 
pectancy. 

Design factors in the forging of thc 
copper-base alloys also contribute to 
the life of the die. Thus liberal fillets 
and radii should be specified. Usu- 
ally a 1/16 in. radius in corners and 
fillets is satisfactory for press forgings 
weighing under 13 lb. But more 
liberal fillets of 1 in. radius or more 
will realize increased die life. Sharp 
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TOP PERFORMANCE 


My EA 


V THER PA KING 
Cups, flange, “U”, “V” —flat 
washers, discs and gaskets— 
for oil, air, water or gas pres- 
sures—in hydraulic or pneu- 
matic equipment, pumps, 
valves, etc 


R ER PA KING 
Homogeneous and fabricated 
packings, gaskets and adap- 
tors, also “O” rings and VIM 
Leather back-up washers de- 
signed for use with them 

Latest edition of Houghton's 

"Packing Standards" book— 
accepted as standard by indus- 
try—will be mailed without 
cost to you, on request 


June, 1952 


is expected... 


FROM THIS WORLD'S BIGGEST 
VERTICAL INJECTION MOULDER! 


Tue Worcester Mouipeo Piastics Company, Worcester, Mass., is 
heralded everywhere for designing and producing this injection 
plastic moulder said to be the world's largest. And no wonder, 
when you look at the facts... 


* 3 stories high—3 years to engineer and build! 

* 25% greater capacity than any injection moulder known! 
* Takes dies up to 30,000 pounds! 

* Operates at a 100,000-watt heating temperature! 


K Produces heavy moulded products such as complete indus- 
trial battery cases, oversize lighting fixtures, entire refrig- 
erator liners, etc. 


A marvel among injection plastic moulders such as this demands 
top-notch efficiency of all components. That's why you'll find... 


The skill the Worcester Moulded Plastics Company put into the 
design of this big hydraulic machine is tied in with proper 
packing design and application. No machine, big or little, can 
be more efficient than its ‘‘heart’’—the packings inside. 


That’s why we make sure that Houghton packings are design- 
engineered for a perfect fit. And continuing research guarantees 
the finest in materials and craftsmanship. 


The Houghton line offers you packings for practically every 
hydraulic and pneumatic need, as the list at the left will show. 
Includes Hydro-Drive Hydraulic Oil, too, the "fortified" lubri- 
cant developed for extra oxidation stability, corrosion resistance 
and greatest efficiency in use with Houghton Packings. 


Why not talk over your packing problems with the Houghton 
Man? It can be a big step towards further product improvement. 
Or get further information by writing to E. F. Houghton & Co., 
Philadelphia 33, Pa. 


VIM & VIX-SYN PACKINGS 
.. products of 


Ready to give you 


on-the-job service... 
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corners should be avoiled since e 


ally this may lead to washing of 

A v 4| M 1! i ad | CAL M31 y ; die in those areas, and in some « 
4 4 < it may lead to breakage at the cor: 
with spring enclosed Forging draft is required to pe 
ehe ^ ease of ejection of a forging. In ] 
mer forgings, this value is usu 

í | between 3 to 7 deg, de pending 

f sic rh nia the cavity depth and the compl: 

| of the forging The value us 
given for draft in press copper a 
4 forgings is between 1 to 5 deg, tho 


aise ee . À o 
LAPPED SEALIN this value will vary with the pe 


WASHER knockout employed In gene 
draft of 3 deg is the maximum n 
Shrinkage allowance for copper-! 
alloys is usually between 0.010 
0.015 in. per in. A flash allowa: 
of 0.035 to 0.080 in. is made 


How to Use Copper Alloys 
In Diecastings— Part Il 


Abstracted from The Iron Age, Janua: 
10, 1952. By L. F. Spencer, Chief Meta 
lurgist, Landers, Frary & Clark, New Bri 
ain, Conn. 


PRESSURE DIECASTINGS made 


copper-base alloys are not as ext 


99 . sively used as those in aluminum at 
zinc alloy. But they can be used t 
advantage where complexity of desi 


is combined with high strength 
T TA "p ed- | 73 § i quirements. While pressure diecast 
ype ress n eu ings are less dense in grain structuri 
Since the spring is enclosed by the synthetic rub- than hot pressed or forged parts, th 
ber flexing member, this new “John Crane” Type are adaptable to a w ider ranger of d 
11A Seal has definite advantages on small water sign Intri ate coring does not preser 
pump or other liquid seal applications where it is : any special diffi ulty nor do heavy sc 
desirable to protect the spring from corrosive liq- tions with thin webs, thin sectior 
uids. It also eliminates the need for expensive cor- with reinforcing 
rosive resistant spring material. Additional out- 
standing design features of this seal are: 


ril Ss, OF bosses 

The basic compositions usually er 
ployed as diecast material are list ubi T 
1. Compact —a "'pressed-in"', one unit seal. Table I and II. Alloy A is a general 
. Washer held stationary by metal retainer; no purpose alloy of low cost with wid 

damaging stresses on flexible bellows. limits as to impurities. Alloy B is of 
3. Easy to install on production lines. ae higher purity and is capable of exc 
4. Retainer does not contact the shaft, thus many E S lent castability and mechanical prop 

sizes can be handled, namely, ?;", ! $5", 54” and all 


| erties in the as-diecast condition. Alloy 
intermediate shaft diameters. 


is harder and has better physical 


. Handles pressures to 50 psi and temperatures 
to 212° F. 

. For use with high shaft speeds (6000 RPM and 
up) and where shaft vibration is present. 


. Mass production means low 
unit cost. 


s for Diecasting 


omposition and 


»roperties 


CRANE PACKING COMPANY ! = juality | ir. 


1845 Cuyler Avenue, Chicago 13, Illinois vl Alloy 


Our new illustrated catalog 5 Tw Copper (percent) | 81 
is available. 4 Es. ) Silicon 5 4 
Typical Installation of Seal ZEN Lead 
in Small Circulating Pump. B : Manganes 
a E Tin 
- Aluminum 
L—— a Zini 5 15 10 
. Á E Tensile strength 55 «5.000 


hes a ; a P 
x ^ k Yield strength 15 50.000 


S PACKINGS AND MECHANICAL SEALS Im R O 
CS CRANE PACKING COMPANY Je MELLE 40 
Offices in All Principal vce Ss en TR States and Canada 
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IN DEVELOPING POSSIS 


CO.ACTION 


INCENTIVE.INSPIRED 


LINCOLN PLANT CREATED BY 


NEw 


© 1€ Co. 1952 


TODAY'S WELDS ARE 
STRONG, DEPENDABLE 


WELD METAL 
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sizes for 
the graphite 


limit tensile proper- 


grain 
ties of iron. 


Fine 
both steel and weld metal ac- 


The photomicrographs show 
iron. 


why welded steel is superior to 
count for steel's greater strength 
as compared with 


flakes that 


MILD STEEL 
CAST IRON 


gray 


's[rejap 2aj9[d uro 10j 
puas 2uv[d jnoÁ ur uornevjuoss 
-3Jd 101 3|qv*[reAe ^OU $J232U12 
-ua uornonpoad pue s7au81isap 
JO} assnod BZurures) aajdwo) 


13315 403 N9IS30 01 MOH 


isd 000'S1 9i OI SELLE 

i*d 900'0£ 9?! $1 uolssosdwosy 

1** 000'0C 9i $i ' * wopsuey 
4euBjsog Aq petn 

184 9000S © ae " * ABOS 

1sd 900'08 ' ' * 'uoissoJdu/0) 

184 9000'08 9102 ` ' '` ' vorsue] 


‘OIYO ‘LI PUPIPAIT) “ANVd WOOD 
SPIOM uj 9JqDJIDAY 


OIM.ILOS3TI N'TOONTIT FHL 
HI9N381$ 1V2INVH23W cg 3daqq o» peoqasne| snoí uo 


Sunwm Aq ssaautsua vononp 
-o1d put ssaudisap 01 o[qv[rvA V 
‘Sp]aM aINpar0I1g PILpULIŞ JO}J spaads pu» sapo1»9[o '$3u31Jn2 15233 
-102 uo vjep 3s2i1v]| s3A18 ppp uno[[ng ,,Zurp[oA329[],, S,U[ODUTT 
'j[2s11 [2215 21 sv spa3j pue 
spaads awes ou 1» pourq»rui aq uv» pue ssoupJet ur uJJojrun ose 
31e spjəm Sun[nsay *uorso1102 pue 312eduir ‘andnvy 03 auvisisas 
10j *Annonp JO; ‘yIBuass 304 JaaIs Uared ay Qojeus [vjous p[oA 
ayi yo sansadosd jeorsdyd 'sonpo»oud Surp[o^ puepuris quA 
'J$02 unum 3e * * * [390g 
pI2^4 urnurruru ura *ujduois o[qvr[og sognsur 3]31$2310j ong 
‘suSisap [[? uO sp[3A& 93upo»OJ3d paepuvi)s Áji»»ds SAVAXI 


SN9ISIG 1331S 331NVYYVN9 OL MOH 


36, 


2 
È 
2 
5 
g 
5 
z 
è 
; 
£ 
i 
; 
$ 
á 
: 
: 
5 
E 
3 
$ 
o 
= 
; 
á 
á 
£ 
$ 
c 


> 
Z 
x 
a. 
= 
O 
U 
= 
a 
rm 
o 
E 
E 
Mer 
Z 
- 
O 
Q 
Z 
= 
ase 
I 
= 


i 
Ss 
E 
E 
m 
os 
= 

o à 
NS 
a § 
1 
o 
o 
B 
$ 
È 


-- 


Propuct ÉNciNEERING — JuNE, 1952 











the unique speed reducer 































































































































Coiled strip stock in any width . . . when you need it and at 
lower cost! That's what shops equipped with Yoder Rotary 
Slitters are assured. For with these dependable machines, 
the delays and higher costs of special width stock are elim- 
inated. Mill-width coils (always more readily available) may 
be slit to requirements on a moment's notice. 

In designing machines to fulfill such a key assignment, 
The Yoder Company must naturally exercise extreme caution 
in selecting so vital a component as a speed reducer. And it 
certainly does! No. 2, 2? and 3 sizes (two are illustrated) are 
equipped with compact, horizontal, Winsmith (pat.) Differen- 
tial Gear Reducers .. . unique among speed reducers ! 

The heart of this design is a 6-gear planetary element, 
free within its housing to float into the most equalized load 
distributing position. Even wear, automatic compensation 
and alignment, smooth, enduring operation are thus assured. 

For requirements within the 1/100 to 85 hp range, with 
ratios from 1.1:1 to 50,000:1, Winsmith is the name most 
remembered. Information in “Save through Standardization” 
folder. Write. 
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Table Ii — Copper Allov for Diecastin 


Composition and 


Element and properties 









quality 


Copper (percent 57.0 min 63.0 to f 
Silicon 0.25 max 0.75 to 1 
Lead 1.50 max 0.25 ma 
Manganese 0.25 max 0.15 max 
lin 1.50 max 0.25 max 
Aluminum 0.25 max 0.15 max 
Iron 0.25 max 0.15 max 
Other elements 0.50 max 0.50 max 
Zinc 30.00 min remainder 
Tensile strength 45.000 55.000 
Yield 25.000 30,000 
Elongation 10.0 15.0 
Charpy impact 30 10 


Brinell 


Alloy A 


120 


Mloy B 


130 







properties than alloy B and finds us 
where resistance to wear is required 

Alloy 2 is used extensively wher: 
high strength, hardness and resistance 
to wear and corrosion is desired. Die 
castings of this composition outwear 
hard materials in a number of applica 
tions, and this alloy has often re 
placed mild steel. 

Those alloys containing appreciabl 
amounts of lead such as alloy 1 and 
alloy A have imp roved machinability 
This element results in formation of 
gray spots of metallic lead on the sur 
face of the diecasting. It will con 
tribute to hot-shortness or breakage 

Section thicknesses that can be cast 
will vary; sections as thin as 0.070 in 
can be diecast if not over too large an 
area. Due to the high melting tem 
peratures employed in the diec asting 
of these alloys, heavy sections of 4 in. 
Or more are not ee The 
maximum weight of < 
part is usually given at ; E 

Cast threads in brass are feasible 
provided the maximum number of 
threads per inch is not more than 10 
and the die is parted on the thread 
axis. Internal threads cannot be cast 

Drafts on both cores and side walls 
are necessary. For the brass casting 
alloys, the minimum draft in inches 
per inch of length or diameter on cores 
and side walls is usually 0.020. 

In the casting of holes, the minimum 
diameter feasible in brass alloys is ap- 
proximately § in. For brass diecasting 
alloys, holes that are smaller than 
0.186 in. in diameter need not be 
cored. Holes that have a diameter 
from 0.186 to 0.500 in. have a cored 
depth approximately 14 to 3 times the 
diameter. In holes that have a diam- 
eter from 3 to 1 in., the cored depth 
will vary from 3 to 5 times the diam- 
eter. Where deeper holes are encoun- 
tered, it is advisable to core a portion 
of the depth 
Small fillets sho 1] | l eu 


rass diec ast 


sed on both 
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very SEALMASTER se: s2:00 


PERMANENTLY SEALED 
Felt-lined steel finger, rotat- 
ing in labyrinth, excludes 
dirt and retains proper 
amount of lubricant 


2. SELF-ALIGNING 

Bearing unit, with seals inde 
pendent of housing, can aliga 
itself in any direction without 
seal distortion 


3. PRE-LUBRICATED 

Before shipment from the 
SealMaster factory, the bear 
ing chamber is filled with 
proper amount of lubricant 


4. NO HOUSING WEAR 


Pate: ted locking pin and dim 
ple prevent rotation of outer 
race in housing. This elimi 
nates housing wear, permits 
shaft alignment and positions 
unit for. relubrication 


5. FLOATING RETAINER 


Ball retainer is designed to 
float on ground inner surface 
of outer race. Traps lubricant, 


prevents churning 


6. HOUSING DESIGN 


SealMaster's cast housings 
combine rigid, one-piece con- 
struction with smooth stream- 
lined appearance 


) earing maintenance at low cost 
is a feature worth designing into 
your machines. In SEALMASTERS the 
lubricant is sealed-in at the factory. Thus, 
Pillow block SEALMASTER Ball Bearing Units 


assure smooth operation, and long life= 


with reduced power consumption. 


Flange unit 
Ask for Catalog 845— for complete data 
on SEALMASTER Bearings. 


Flange-cortridge unit 


n DE ADI! 
K BEARIN 


9 RIDGEWAY AVENUE, AURORA, ILLINOIS 


Toke-up unit A DIVISION OF STEPHENS-ADAMSON MFG. CO. 
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PUMPS 


FOR COOLANTS 
LUBRICANTS, AND 
ABRASIVE LIQUIDS 


aa 


POSITIVE DISPLACEMENT 
AND 
IMPELLER TYPES 


as 


C. STANDARDS 
OR DIRECT 
MOTOR CONNECTED 


PUMPS 


DEPENDABLE, 
ECONOMICAL, EFFICIENT 























































































































STANDARD OR SPECIAL, 
FOR EVERY MACHINE TOOL 
AND INDUSTRIAL USE 





























































































































& MANUFACTURING CO., INC. 











19664 JOHN R 
DETROIT 3 





STREET 
MICHIGAN 














WRITE FOR CATALOG 
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corners wherc 


the only exception being in 


inside and outside sur- 
taces Join 
the parting plane where sharp corners 
Production of 


may be employed 


teeth, serrations splines and lettering 


should be confined to surfaces parallel 


o the parting line 


How Can We Appraise 
Metals For High-Tempera- 
ture Service? 


Abstracted from “How Can We Appraise 
Metals for High-Temperature Service?’ 
by Thomas J. Dolan, Research Professor 
of Theoretical and Applied Mechanics, 
University of Illinois, Urbana; Metal 
Progress, March, 1952. 


THIS PAPER SUMMARIZES the principal 
observations on the factors influencing 
the fatigue strength of metals at high 
Most of these experi- 
mental studies should be regarded as 
much analytical and 
experimental work needs to be donc 


te mpe ratures 
qualitative. only ; 


beforc accurate desi 


en procedures can 
he 


evolved 


Creep Versus Fatigue 


A great deal has been learned during 
the past 100 years about the qualitative 
nature of the many factors affecting 
fatigue of metal. Even for operation 
temperatures, the 
difficulty of predicting fatigue strength 


f 


Ol à parti ular member is evident trom 
the fact that the following factors all 
a definite influence 
ide and effects 
1. The (including its 
* 1! $ i 
metallurgical condition and method of 
forming ) 
Alteration of 


at room however, 


have on its mag- 


material 


Í roi essing or 
the material by 
precipitation, re 
laxation, or recrystallization 


piastic action, aging 
Environment (presence of corro 
or chemically active media). 

i. Geometric shape of the member, 
surface finish 
Over-all size of the member 
Presence of residual stress 


Rang: OI stre 


ss (from minimum 
1 





and 


stress in the cycle 


magnitude ol 


8. Degree of biaxial or triaxial 


ss at the critical section 

9. Previous stress history 

Now add to this array of variables 
c important changes caused by a 
narked increase in temperature! Fur 
| the accompanying 
the instability of metallur- 
ires at high temperatures, 


recp and 


the elapsed time (or frequency ot 


tressing) must also be considered in 


the a} praisal 


dis ussion of 
of metals at high t« mperatures 


A comprehensive 


continued 





Luster-on 


is the ideal 
“PAINT BOND” 


for your 


ZINC 
DIE-CASTINGS 


Applied in one quick dip 
Manually or Automatically 
Most uniform results 
Most easily controlled 


Lowest possible cost 





Luster-on 


may be left as a final 


COLORED FINISH 





with excellent corrosion 
protection 





Luster-on 


applied over buffed, zinc- 
plated die castings 


RIVALS CHROME 


Write for free data sheets 
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Stainless Steel Forgings 


w poar 


pecittcations 


RINGS...DISCS...BLOCKS...BARS...SHAFTS 
SPINDLES...HUBS...SPECIAL SHAPES 


Rough Machining 
Heat Treating 


We can supply clean, 
top-quality stainless 
forgings either "as is," 
or rough machined, 
heat treated, etc. 

Any Allegheny Ludlum 
field representative will 
gladly give you further 
particulars, or write us 
direct. 


ADDRESS DEPT. PE-30 


Desired forgings in the available types 
of stainless and heat-resisting steels 
are produced in a wide range of shapes 
and sizes by our Forging and Casting 
Plant, noted for uniformly consistent 
properties and finish. 

Experienced personnel, complete 
laboratory control facilities, excellent 
equipment and substantial capacity 
combine to assure quality and service. 


A-L offers assistance in grade selec- 
tion, along with suggestions as to 
finishing and application—remember- 
ing the need for making the supply of 
stainless go farther and be of per- 
manent value to our national produc- 
tive economy. @ Allegheny Ludlum 
Steel Corporation, Forging and Casting 
Division, Wanda & Jarvis Avenues, 
Detroit 20, Michigan. 


You can make it BETTER with 


Allegheny Metal ` 
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General Industries’ Model A, 
P Bc 2-pole, induction type motor... 
Tm 1/125th to 1/200th H. P. at 2800 RPM. 














1/50th to 1/500th H.P. 

















IDEAL FOR USE IN 



























































Business machines Bathroom heaters 
Advertising displays Sound recorders 

Air compressors Phonographs 

Air heaters Record changers 

Air pulsators Kitchen exhaust fans 
Furnace controls Small unit heaters 
Vending machines Timing devices 
Blowers Window ventilators 














and many other 











volume applications 











Choose the Smooth-Power motor which meets the 





exact requirements of your product. With nine models 








of induction motors, two-pole and four-pole, from 
1/50th to 1/500th H.P., General Industries gives you 
a wide range from which to choose. 




















Write today for complete information, including spe- 








cifications, design features and dimensions. 























THE GENERAL INDUSTRIES co 
DEPARTMENT MM eè ELYRIA, OHIO 
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can be divided into three broad ca 
gories. 

I. Moderately elevated tempe 
tures, below the range in which cre 
under steady load becomes an impo 
ant factor. 

IL. Elevated temperatures, coveri: 
the range in which repeated stressin 
and continuing inelastic deformatio 
(creep) combine to govern the phe 
nomenon of failure. 

III. Very high temperatures, fo 
which damage by creep becomes th 
primary consideration. 

The division between these thre 
temperature zones is indefinite; th 
transitions cover broad temperature 
ranges whose numerical values depend 
on the material under consideration 
We will assume that categories II and 
III are the fields of primary interest 
since generally the fatigue behavior of 
steels is not markedly affected by mod 
erate heating above room temperature ; 
in category I above, the endurance 
limit might therefore be expected to 
vary in approximately the same manner 
as the static tensile strength. 

Creep is a time-dependent action 
whereas fatigue is commonly regarded 
as a cycle-depeadent phenomenon; 
fracture at high temperature may result 
from either creep or fatigue or a com- 
bination of the two, and the accom- 
panying ductility may be considerably 
less than in short-time tensile tests. A 
part may sometimes be subjected to 
creep without the superposition of re 
peated stress, but above certain tem- 
peratures repeated stressing cannot be 
imposed without the simultaneous «x 
currence of creep. Thus, even under 
cyclic loading, creep might be pri 
marily responsible for final fracture of 
the piece. This interaction may result 
in a total life quite different from that 
predicted. 

In ordinary fatigue tests of steels at 
room temperature, results are not ap- 
preciably affected by varying the fre- 
quency of stressing over a fairly wfe 
range. However, under simultaneous 
cyclic stressing and corrosion, or cyclic 
stressing at elevated temperature, the 
accumulation of damage depends on 
time as well as on the number of 
cycles of stress. The time-dependence 
of damage (by creep or by corrosion) 
may explain why there seems to be no 
definite endurance limit in tests incor- 
porating these variables—the S-N 
diagram is found to he a downward 
sloping line, even after hundreds of 
millions of stress cycles. 

If the stress frequency is relatively 
low, the testing time may be lone, 
whereupon considerable time is avail 
able for damage by creep, and speci 
mens may fail under fewer cycles of 
a given stress, in contrast to high stress 
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When material shortages and high cost: 
an outcast, your best friend 
Molded plastics with resistance to heat, « 
molded plastics with unlimited col otenti 
molded plastics with the strength of steel 
offer practically any combination of essential pr 
erties to meet your needs. Aico's new “Plast! 
Applicator” will be a big help in choosing y 
“friendliest” plastics. Just twirl the di 
cover the right plastic for your specif 


+) 


ments. Send for your free “Plas 


American Insulator Corporation 


NEW FREEDOM, PENNSYLVANIA 


Aico's complete plasti molding 
includes Engineering Counsel 
Building; Injection, Compression 
Cold Molding plus the molding 


forced plastics 
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with RAMSEY 


SILENT CHAIN DRIVE 


What you see above is an interesting dem- 
onstration of friction in action—and an 
excellent illustration of RAMSEY’s roller- 
bearing design in motion. This photo of 5 
commercial silent chains was snapped 
while they were spinning under identical 
conditions at 5800 R.P.M. The curious 
curves and convolutions of 4 of the chains 
are caused by friction generated within the 
joints .. . The RAMSEY chain shows the 
smooth, vibration- free characteristics per- 
mitted by its exclusive roller bearing action 
between links. Two curved, case-hardened 
pins join the links—actually roll on each 
other as the chain flows around the sprock- 

ets. This — frictionless action re- 

sults in a whip-free drive—even at high 
speeds. For power-saving efficiency in your 
next mechanical drive ap- 
plication, specify RAMSEY 
Silent Chain. 


^w 


3» 
e 





FREE APPLICATION MANUAL 
FOR ENGINEERS 


60 page book gives you the 
range and scope of Ramsey Silent 
Chain Drives—tells you how to 
work out applications and includes 
the necessary data on chains, 
prockets and pinions. Write for 
a copy today 


This 





SILENT CHAIN DRIVES — FLEXIBLE COUPLINGS 


RAMSEY 


INC. 


CHAIN COMPAN Y, 


E ALBA N Y, N. Y. 


| 


Propuct 


Engineering Abstracts continue 








frequency. Furthermore, the 
time of may markedly 
strength characteristics of th 
if precipitation 
occurs at the 


long 
test alter 
the mater! 


hardening or aei 


test temperat Irc 


Stress History 


number of 


turbines, 


In a 


as gas 


applications su 
superchargers at 
combustion chambers, important 
ponents operate at high temperatur 
and under a cyclic or repeated loa 
superimposed on a static load (such a 
a vibrating turbine blade carrying cen 
trifugal loads from 


col 


the high speed OI 
rotation, plus be nding Or torsion [ror 
the gas impulse). In many ances 
the m stress history may be suit 
ably approximated by a sine curv 
supe timp OsC« l on a steady or meat 


inst 


This can usually be reproduced 
by carefully designed testing machines 
with provision to alter the mean Joad 
and alternating load 

In other important applications 
however, the complex 
may be nonrepetitive and henc« 
be simulated by any simple | 
procedures. Often, the existing test 
data were obtained under conditions 
having only the vaguest relation to 
such complex conditions as met in an 
engine or turbine blade. 

For elevated-temperaturc tests a dis 
tinction should be made between thc 
— ] load, which is controlled, and 
the stress, which is computed. (For 
cune, the stress can be computed 
with accuracy only for axial load 
tests.) The calculated stresses imposed 
upon a flexural or torsional member 
in a fatigue test at high temperature 
represent only nominal values, not true 


stress. 


to desired values 
stress history 

cannot 
aboratory 


stresses. The formulas upon which 
these calculations are based assume 
elastic conditions. Yet high-tempera 


ture creep invalidates this assumption 
Where creep is present and elapsed 
time influences the strength and de- 
formational characteristics, the real be 
havior of the metal cannot be ade- 
q iately E ted by linear stress-strain 

lationship indepen: lent of time 


Aw spec ifi design is further com 
plicated by temperature gradients, 
stress raisers (notches or abrupt 


changes of section) and by metallur- 
gical instability. Hence, no quantita- 
tive solution of these complex 


problems has been evolved. 


Method of Testing 


The fatigue test and the creep test 
represent only two of the various cri- 
teria arbitrarily applied for appraising 
an alloy for high-temperature service 
The va-ious laboratory techniques in- 
clude 


1. Short-time static properties 
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How to maintain 
quality standards in today's 
expanding production 





Johansson 
GAGE BLOCKS 






In precise measurements — as 
laboratory standards, or for regular 
checking of tools and gages — 

you can insure exacting accuracy 
and guard against costly rejects 

by equipping each department with 
Johansson Gage Blocks. Even with 
today's need to expand production, 
you can maintain established quality 
standards by adding Jo-Block pro- 
tection whenever you add new men 



















or machines. 









Jo-Blocks are made in 3 guaranteed 
accuracy standards: +¢000002”, .000004”, 
and .000008" per inch. Many accessories 
extend their usefulness. Write for catalog. 
Brown & Sharpe Mfg. Co., 

Providence 1, R. L, U. S. A. 









We urge buying through the Distributor 


Brown & Sharpe 
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A COMPLETE LINE OF INDUSTRIAL HYDRAULIC 
EQUIPMENT FOR EVERY APPLICATION 














For fourteen years ADEL has 
continuously directed its energies 
to the advanced development 
and production of high-quality 
hydraulic equipment. With the 
most modern facilities in our 
150,000 square foot plant, we 
build ruggedness, efficiency and 
compactness into each ADEL 
unit. The variety of equipment 
being manufactured has been 
steadily expanded until today it 
encompasses a complete line of 
hydraulic control valves, power 
pumps, solenoid operated remote 
controls and related equipment. 
ADEL can supply you with all 
the elements necessary to build 
complete hydraulic systems 
meeting the most exacting re- 
quirements. Make comparisons 
and see why more and more users, 
year after year, specify ADEL 
industrial Spdendic equipment. 




















































































































































A FEW SELECT TERRITORIES ARE STILL AVAILABLE TO PROGRESSIVE DISTRIBUTORS OF HYDRAULIC 
EQUIPMENT. INQUIRIES INVITED. 
































ON OF GENERAL 
PORATION - Burbank, Calif. 














Manufacturers of Industrial Hydraulic Valves and Pumps 








DISTRIBUTORS: AIR & HYDR IC CO, NEW HAVEN, CONN. © RUSS CHAMBERLIN COMPANY, PORTLAND, 
OREGON + J. BOYD COATES, PHILADELPHIA, PA. © FRANK T. DONNELLY COMPANY, PITTSBURGH, PA. 
HASKEL ENGINEERING & SUPPLY CO. SAN FRANCISCO, CALIF. © HASKEL ENGINEERING & SUPPLY CO. 
GLENDALE, CALIF, * HYDRAULIC BRAKE SUPPLY CO., PHOENIX, ARIZ. © UNCOLN SUPPLY CO. PROVIDENCE, 
R. |. © SCOTT EQUIPMENT AND ENGINEERING COMPANY, DAYTON, OHIO * MH. F. SODERUNG CO. 
SEATTLE, WASH. * ROBERT TAYLOR & SONS, SALT LAKE CITY, UTAH © WYATT SALES COMPANY, CLEVELAND, 
OHIO © CORBY SUPPLY COMPANY, ST. LOUIS, MO. © INDUSTRIAL AIR & HYDRAULIC EQUIPMENT CO, 

DETROIT, MICH. © HYDRAQUIP CORPORATION, HOUSTON, TEX. 
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2. "Time-to-rupture" under con 


stant load. 


3. Creep rates or total creep under 
constant load. 


á. Stress relaxation under constant 
total strain. 


5. Fatigue life or fatigue strength 
for alternating loads or for combina- 
tion of a mean load and an alternating 
load. 

It is doubtful that any single test 
provides a simple or accurate index of 
the qualities most desired. In the 
higher temperature ranges, for which 
creep is pronounced, it usually is neces 
sary to give some kind of weighted 
consideration to the results obtained 
from several types of test. In any case 
the results constitute an estimate based 
on as many tests as may be practical. 


Stress Raisers 


Little data are available on the re- 
duction of strength caused by "stress 
raisers", or the manner in which they 
affect the creep or fatigue characteris- 
tics of heat resisting alloys at high 
temperature. It is practically impos- 
sible to fabricate a structure without 
changes of section that lead to local- 
ized stress concentrations. Details 
such as spot welds, stamped holes, 
minute rubbing of adjoining com- 
ponents, and inadequate fillets may 
also be responsible. 

At sd» temperatures these 
stress raisers are the primary "sore 
spots" affecting the fatigue strength 
of a member and its life to fracture. 
Presumably the same would be true 
at elevated temperatures if fatigue 
were the sole controlling factor. How- 
ever, since creep is a function of the 
stress level, large deformations might 
develop in the neighborhood ef the 
stress raiser, thereby relieving the 
localized concentration of stress. Under 
conditions combining a high mean 
stress with simultaneous alternating 
cycles of stress, the severity of the 
stress raiser might be less than at 
room temperature. On the other hand, 
if completely reversed cycles of load 
ing occur at elevated temperatures, it 
is difficult to predict whether creep 
would be of any assistance in relieving 
the localized stress, unless the cyclic 
frequency be extremely slow. Any 
creep which occurs under a compres- 
sive stress would tend to be counter- 
acted by the subsequent reversed creep 
during the other half of the load cycle 
If the loads are completely reversed 
with high frequency, the range of 
strain (and perhaps the corresponding 
range of stress) in any one cycle might 
not be materially affected by the creep 
conditions which occur during the test 
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ficiency Dropped with the 
Temperature in 


Cold hands puta “frostbite” on production efficiency to the present era of mass production methods 
in the 1890's. Today, efficient unit heaters force bil- 
m Ever since its founding in 1890, Emerson-Electric 
lows of warm air to every corner of even the largest Me à Eae 
: : has specialized in building dependable motors for 
plants. The temperature stays up... so does worker 


i equipment used in industry, on the farm, in business, 
efficiency. : Ree i : d 

s and inthe home. There is a complete line of Emerson- 
Mechanized plant heating is just one of the factors, Electric motors in ratings from 1/20 to 5 horse- 
selected from a multitude of industrial applica- power. Your inquiry is invited. THE EMERSON 


tions for motor power, which has contributed ELECTRIC MFG. CO., St. Louis 21, Mo. 


MODERN INDUSTRY is PowERED 
with ELECTRIC MOTORS 


Write for these 1 
Emerson-Electric 


Manufacturers requiring motors 1/20 
to 5 h.p. can profitably use these ref- 
erence guides. Specifications, con- 


struction and performance data are p 
included for these motors: EE gcn 
M116-A Capacitor-Start ~) M116-E Oil-Burner 


M116-B Split-Phase M116-F Jet Pump etn adi 
M116-C Integral M116-G Blower MOTORS: FANS APPLIANCES 


M116-D Fan-Duty 


LEADERS IN THE FAN AND MOTOR INDUSTRY SINCE 1890 
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VISIBILITY 


ACCESSIBILITY 
COMPACTNESS 


R-B-M paper ect 
nagnet coil—encased n 
moulded phenolic housing 

completely embedded in a 
rock-hard resinous material 
The construction perma- 
nently guarantees against 
coil damage from moisture 
[XT and most corrosivt 


atmospheres 


AC MAGNETIC STARTERS 


The R-B-M melamine arc chamber extinguishes 
the arc of loads far in excess of maximum ratings, 
without impairing the accessibility of the stationary 


and movable contact assemblies. 


A quick glance immediately shows 


which overload has tripped. 


R-B-M puts more usable contact material at the center of 


arcing to provide greater wear before replacement. 


Magnet and coil assembly, as well as stationary and movable 
contacts, can be removed independently of other 
components by using only a screwdriver and without 
disconnecting external wiring. 


Write Dept. C-6 for Bulletin 605 


-M DIVISION 
X WIRE corp. 


ogansport, Indiana 


MANUAL AND MAGNETIC ELECTRIC CONTROLS 
—FOR AUTOMOTIVE, INDUSTRIAL, COMMUNICATION AND ELECTRONIC USE 


Ad Libbing by the Editor 


Personal dignity is a great asset. | 
is impossible to define and for som 
it seems impossible to achieve. But 
everyone is able, i£ he so desires, t 
add to his personal dignity. To do so 
costs nothing in dollars but often it 
spells the difference between poverty 
and affluence. Yet the poorest man can 
be richest in personal dignity 

The personal dignity and standing 
of the head of a department usually 
goes hand in hand with his authority. 
If the department head, without pro 
test, permits others, associates Or su- 
periors, to "swing their weight 
around” in his department, he will 
soon find that he has Jost the respect 
of the men under him. Every man 
should guard zealously the rights, 
privileges and authority of his position. 

Once I heard a great manager say, 
There are always men in every organi- 
zation who will peck away at the foun- 
dations of those in higher authority. 
They will chip off a bit here and 
there, usually by usurping just a bit of 
authority or modifying orders. When 
they get everything ready and the op- 
portunity presents itself, they throw 
out their tentacles like an octopus and 
demand of management that their's 
shall be the position of higher author- 
ity. It often works that way.” 

All of which reminds me of a tech- 
nique that is used frequently. There 
are those who climb the ladder of 
success to dizzying heights by the 
simple process of criticizing accom- 
plishments of others. If they were 
alled upon to do the simplest thing in 
their chosen field, they would make an 
unholy mess of it. But they are past 
masters at showing in a very dramatic 
fashion how a given finished job could 
have been done better. 

Some place or other I read the story 
of the unveiling of an equestrian 
statue in presence of the king, his 
courtiers, and the sculptor. One of the 
courtiers, or whatever else one might 
like to call them, criticized numerous 
details of both horse and rider. The 
horse’s right leg was too high, his 
head was held too low, his tail was too 
short and so on and on and on. The 
sculptor then said to the king: 

“Your Majesty, I beg of you to per- 
mit me to again put the canvas tent 
around this statue so that I might 
have the opportunity of rectifying all 
of the errors pointed out by your cour- 
tier." 

To this the king consented and for 
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HOOVER HONED RACEWAY 


Honed Roceways, 
exclusive Hoover 
Construction. 


Micro lopped Chrome 
Steel Bolls Accuracy 
within .000025" 


Bolonced Retoiners 


Husky Deep 
Groove. High 
Carbon Chrome 
Steel. Perfectly 
Balanced 
Rocewoys. 


HOOVER HONED. Hoover 
Ho d raceways magnified 
| 


sec ex Utively 


i13 IN TID 


POLISHED. Pol 
ished raceway 
surface magnified n 
time, as Used 
t 
other bal 


bearings 
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| Sans, Souci continu 


weeks there could be heard the noi: 
of the chipping hammer inside the te: 
that veiled the statue. Finally came th 
time for the second unveiling an 
again the king, his courtiers and th 
sculptor were present. 

After the statue had been unveiled 
the same courtier continued with hi 
criticism: 

"Yes, now the horse's right leg is no 
longer too high. In fact perhaps it is 
slightly too low. Bat the added tilt 
to the horse's head is just perfect and 
the slightly longer tail makes it just 
right." 

After the criticisms had been com- 
pleted the sculptor turned to the king 
and said, “Your Majesty, this statue 
is exactly the same as it was when it 
was first unveiled. It is cast in bronze 
and it is impossible for anyone to alter 
it in any detail. For the past two weeks 
I have been merely pounding on my 
chisel to make it appear that I was 
altering the statue to conform to the 
courtier’s criticisms. But as I ex- 
plained, the statue is still exactly the 
same. 

Henry L. Gantt, pupil of Frederick 
Winslow Taylor and one of the early 
management consultants, made this 
statement, "The authority to issue an 
order involves the responsibility of 
seeing to it that it is properly exe- 
cuted." The implication is that if you 
don't know how a job should be done 
or if you are not in a position to 
know whether a job has been done 
correctly or not, you haven't the right 
to give the order. Under such cir- 
cumstances you should simply delegate 
to a properly equipped person the 
responsibility of getting the job done. 
That is the way modern business oper- 
ates. This thing of merely being a 
kibitzer on the job is extremely dis 
tasteful to those who have the respon 
sibility of getting the job done. 

I just had a telephone conversation 
with my friend Mr. E. Hurst who has 
recently been promoted to president 
of United Cotton Products Company 
of Fall River, Massachusetts. He men- 
tioned something that he had seen in 
“Sans, Souci’ last October concern- 
ing the futility of producing to a de- 
gree of accuracy and quality that had 
no commercial value. Mr. Hurst told 
me that it reminded him of the follow- 
ing little ditty: 

“Only a thousandth,” the machinist 

said, 
As he slowly shook his head. 

“Only a thousandth, a mere nothing 

at all, 
But I took it off, now it's too 
damn small." 

Well here is hoping that this column 
is not too small for the space it must 


| fill. —G.F.N. 
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Why doesn’t somebody... 
build better machine housings? 


toughness! These handsome molded 


Somebody does! With a remarkable 
new plastic material—Vibrin polyester 
resin. Look what it's done for one ot 
the products of the National. Cash 
Register Company. 

Used for several housing parts on 
Class 3] 
Machines, this glass-fiber-reinforced 
Vibrin* l 


gives far superior sound 
deadening’ effects. And what an un 


their Accounting 


usual combination of lightness and 


pieces have all the ruggedness, the oi 
and shock resistance to take the 
est use for as long as the 
lives 

These Vibrin part 

they did it bette 

tertal preti musly used! To Na 
Cash Register, as to other great n 
facturing leaders, Vibrin has pr 


the basic material on which important 
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CR Features 
OPPOSED DESIGN: Lighter weight; 
; ; vibrationless performance. 
rugged, lightweight prime mover. The OVER-SIZE BEARINGS: Extra-large 
Onan 10 HP Twin-Cylinder “CK” en- bearing area assures longer life. 
gine is inherently smooth running, PRESSURE LUBRICATION: Positive oil 
delivers vibration-free power at all supply to all bearings. 


speeds. Alternate-firing, air-cooled. SHORT, RIGID CRANKSHAFT: Fully 


counterweighted. 


AXIAL FLOW COOLING FAN: Forces 


air over and around cylinders for maxi- 
mum efficiency. 


COMPACT: Fits into 2.9 cubic-foot space. 


No other heavy-duty, 4-cycle engine matches 
"CK" performance in installations like these! 





STEP UP PERFORMANCE of your 


engine-driven equipment with this 



















































































Built for long, heavy-duty service 








with oversize bearings and rugged con- 











struction throughout. Unusually com- 
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D. W. ONAN & SONS INC. 


6804 UNIVERSITY AVE. S.E. 9 MINNEAPOLIS 14, MINN. 

















PRODUCTS 











262 














OUR 
READERS 


Pneumatic Cylinder Seals 
Editor. 


At present we are engaged in an ex 
perimental project wherein we intend 
to use a pneumatic cylinder and piston 
at extremely high speed, comparable 
possibly to an air compressor. 

In this connection we are seeking 
any possible information as to th. 
type of seals we might at least experi- 
ment with, since our problem will be 
mainly friction due to high surface 
speed. 

Any technical data of surface speed 
allowable with different types of seals 
or piston rings together with possible 
suppliers would be most welcome. 

WILLIAM F. HOLICKY 
Le m pce Pro di ucts, Ini 


Ed—We are sending reprints of the 
following articles that have appeared 
in PRODUCT ENGINEERING recently: 

1. Mechanical Seals -— Theory and 
Criteria for Their Design 

Which Shaft Seal ? 

3. Design Recommendations for 

O-Ring Seals 


Round Bar Slides 
To the Editor 


I am anxious to get some informa 
tion regarding round bar slides which 
are used on a great many machine 
tools instead of the dovetailed slides 
And I wonder if any of your editors 
could give me any information as to 
where I could read up on these. 1 
would like to know something about 
the comparative costs between a bar 
slide and a dovetailed slide, and 
whether special bars have to be used 
Are they hardened, etc.? 

If there have been any articles on 
the subject, I would appreciate being 
told about them EDWARD BLAKI 
Edward Blake Company 





Ed— We are not experts by any means 


on round bar slides, but here is the 
consensus of the staff. 


The type of material and whether 


the bar would be hardened or not 
would, of course, depend entirely on 
the requirements of the job. For most 
cases, you would want to at least case 
harden the bar, although if ^ loads were 
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How in the world would you have solved these 
connector problems? 


Would vou have relied on costlv, 
clumsy, rigid piping? Thrown up your 
hands? Or — like the resourceful design- 
ers of these three machines — would you 
have used flexible metal tubing? In 
each case American Flexible Metal Hose 
or Tubing filled the bill and cut 


operating costs 


Your product too, may need versatile, 
flexible American Metal Hose. If it must 
move, bend, or vibrate, let us show you 
the right connector...designed to absorb 
vibration, connect mov ing lines, or to be 
assembled in close quarters, while re- 
sisting heat, cold, pressure and corrosion 
In conveying liquids, pases or semi- 
solids. Write for Bulletins SS-50 and 
CC-300 which give technical details and 
many application histories. The Amer- 
ican Brass € ompany, American Metal 
Hose Branch Waterbury 20 Conn 

Coolant gets a new twist k twist i Amer n Flexible Meta! Tut é 
8s ie the visld i ; hà: vlc h aee ldnae- Los 3 ; In Canada: The Canadian Fairbanks- 
Klecgult. tus j Morse ( 


Hot Stuf 

made by The V 
Company 

direct to 

(1) is 2 

ond the d 
return 

Flexible Bronz 


Pull-out is a push-over to repair 


ANACONDA 
wherever connectors must move w- 


FLEXIBLE METAL HOSE AND TUBING 
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FOR Westing 10use! 


Westinghouse Electric Corp. recently required a part for use on 
oil circuit breakers. Their rough blueprint called for a link composed 
of three separate units which had not only to be machined, but 
welded together. 
































Atlantic's engineers suggested a design that resulted in a part 
cast in ONE PIECE from Atlantalloy #31 High Tensile Manganese 
Bronze ... a dependable engineering material that is stronger than 
many steels. This one piece casting eliminated the involved machining, 


welding and finishing steps—and consequently afforded a substantial 
saving over former costs. 



































Write for a copy of "Quality Precision 
Castings for Industry" today. This booklet 
shows how the plaster mold process cuts 
production costs and includes specifications 
on Atlantic's alloys. 
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CASTING and ENGINEERING CORP. 


721 Bloomfield Avenue > Clifton, N. J. * PRescott 9-2450 
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not high, this would not be necessary 

There are some machine tools mad 
with such type slides, particularly 
type of milling machine which instead 
of a dovetailed slide on the overarm 
utilizes a round bar which slides 
through the bushings in the uppe: 
housing of the machine. However, the 
major use of such slides is on wood- 
working machines where accuracy re- 
quirements are not at rigid as they 
would be on metal-working equip 
ment. 

Naturally, with such a type of slide 
you are bound to get some play. Inso 
far as bushing materials and bar stock 
are concerned, catalogs of suppliers or 
steel companies will give you all the 
information that you would want. We 
had a brief article about a year and a 
half ago on precision bearings for 
linear movements and we are sending 
you tear sheets of that article. 

If you can give us some specific in- 
formation about your problem, per- 
haps we can answer it or at least locate 
someone who will be able to supply 
the information and data you need. 


Complaint Against the 
Decimal System 
Te the Editor: 


The articles in PRODUCT ENGINEER- 
ING, "Organizing a Computer Center" 
(Jan. 1952, 136) and "Operation 
and Application of the Differential 
Analyzer” (April 1952, p. 164), con- 
trast how much scientific study has 
been incorporated into these com- 
puters while we, aside from these 
machines, continue to use without 
question the primitive system of nu 
meration based on our ten fingers 
(digits), the decimal system, which is 
an awkward one when some commonly 
used fractions are converted into 
decimal fractions. 

The duodecimal system of numera- 
tion, based on powers of twelve and 








one-twelfth, is handier for measuring 
length, area, volume, weight, circle, 
and time. In calculation it is more 
accurate, efficient, and economical. It 
is better than the metric system. Prime 
numbers and 
determine in it. 

Consider the most commonly used 
onversion table in the U. S.—mul 
tiples of y into decimal fractions 
All odd multiples of gy require six 
decimals but require only three duo- 
decimal places—thus, xy is expressed 
015625 decimally and .023 duodeci 


mally ; expressed 


factors are easier to 


533334 deci 
mally and .4 duodecimally. A duo 
decimal micrometer would be more 


accurate. The factors of 12 (2, 2, 3) 
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j ' DOUBLE HEX NUT 
1 h CUTS SIZE... WEIGHT OF 
1 AIRFRAME COMPONENTS 


ESNA 
TYPE EB 


— the famous Self-Locking Red Elastic Collar 
protects permanently against IMPACT! VIBRATION! 


The NEW ESNA HIGH Strength-Double Hex Nuts have Vuts are 1 gh ti 

been scientifically engineered to accomplish distribu- plications by airframe manufacturer Also 
tion of thread load with minimum weight and wrench great importance maintenance-wise is the fact that 1 
diameter. They develop 185,000 psi. min. in vas high special wrenches a quired—any socket wrencl 


c 


strength aircraft bolts, and are completely interchange- will do. 


rit 


unique double hex design saves 6645 in weight and Strength Nut remains self-locking in both fully seated 


50% in height, compared to the old internal wrenching and positioned sett 


types. These savings in weight and clearance gain HERE’S A CHALLENG id us complete detail 
greater importance when multiplied by the additional toughest bolted trouble spot. We'll supply test i 


=i i HOUI I E" 


savings in the size and weight of component parts or FREE, in experimental quantit Or. if you want fu 
e e I I i 


I Iantities 


fittings which the new design makes possible to employ. ther information. write for literature. Elastic Stop Nut 


i 


able with existing internal wrenching nuts; vet this Further—like all Elastic Stop Nuts—the new High 


Because of their light weight ... extra Corporation of America, Dept. N4-62 


safety ... easy field identification . . . and nion., New Jersey. Represent 


tatives 
reduced wrenching area, ESNA Type EB ire located in many principal cities 


ELASTIC STOP NUTS 


NYLON AND FIBER INSERT TYPES ARE QUALIFIED TO SPEC. AN-N-3 
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duced in the steel foundry 
industry. Available in 16 mm 
prints, the film is a 37-minute 


tour of the modern 

















plant of 


Lebanon Steel Foundrs lhe 


camera follows jobs from the 
blueprints on the 


desk 


produ lion to 


project engi- 
neer s through steps of 
show, finally, a 
few of the many important uses 
of Lebanon quality Steel Cast- 
ings. Write for information on 


this exciting and educational film. 


LEBANON STEEL FOUNDRY 
Dept. C, Lebanon, Pa. 
In the Lebanon Valley 


LEBANON 


ALLOY AND STEEL 


castings 
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nechanically handier than thos 
of 10 (2, 5 JOHN E. WHITESIDI 
The Duodecimal § f America 


ght PRopuCT ENGINEER 
might be interested in 
4 d tails ot the duode if l 


1 
system because they have been dis 
1 


issed for many years in mathematical 


1 
5 


a base and requires additional 
X, dec, for the quantity after 
called el for 
The quantity one dozen is 


called do The 


duodecimal system uses 12 as 
two 
symbols 
nine; and e what is 
now 11 


expressed 10 and 


quantity one gross, a dozen dozen 
(now 144) is expressed 100 and called 
ero 

Place value. In the new system the 


quantity 265 would represent 5 units, 
plus 6 dozens, plus 2 the quan 
tity we normally express as 365(5 


gross 


6 x 12 -- 2x 144 365) 
To add. Place value is the key to 
lozen arithmetic, and you add to a 
| dozen before carrying on« Examples: 
| 54 136 
| 3] 694 
| 96 5e 
| 
| 15« 1000 
To multibi Con Itiplica 
tion table, base of 1 
4 X I 
4 X 4 8 IX 
4 $18 24 4 4 
X 8 2E 34 4 1 
40 46 5 
4 2f 41 48 53 5X 65 
8 14 & 34 40 4&8 54 60 68 74 8 
4 
4 4 5X 4 X 
I x 4 4 X1] 
4 X0 EO 10 
O iddition during the. mul 
1 n pr lon as ind l ] 
9 
THE DO-METRIC SYSTEM 
I M y 
Twelve points ( | Lif 
Twelve line C 1 1 h 
Twel 


Twelve kai equa juar 
i 
Iw uat q i 
Twelve pal jual 1 yard 
| nd l i 
1 from these 
J dit 
I l 1 l pa 
Ic io-m | ind wv a} or 


4 

Joe, who can make 
these small parts 

to our close 'specs' ?” 









"Torrington can, Tom. 
They have the 
experience and 
equipment to main- 
tain precision 
tolerances on any & 


A 


quantity of small 
metal parts.” N 


r 
' 


Small precision parts often take more 
production time than can be spared. 
That's why many leading manufactur- 
ers have turned over their parts prob- 
lems to Torrington. Using the latest 
automatic and semi-automatic equip- 
ment, our Specialty Department pro 
duces hundreds of thousands of parts 
every d ty to the exacting specifications 
of hundreds ot customers. These Corni- 
panies—some of them Torrington cus 
tomers for over 40 vears—have learned 
that they 


when their small metal « ompone! ts are 


save both time and mone 


made by Torrington. 


Why not send us a blueprint or sample 
of your small parts? We will quickly 
tell vou how little it costs to have uni- 


formly accurate components, 


THE TORRINGTON COMPANY 
Specialty Department 


554 Field Street * Torrington, Conn. 
Makers of 


TORRINGTON ///2/; BEARINGS 
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NEW BALL VALVE 


gives you more of what you want in a valve 


Full round flow .. . as full as if there were 
no valve in the pipe at all. Handles fluids with mini- 


mum friction loss. . . without turbulence. 


Quick opening... Quick 


- 
closing ... even under full pressure. Needs only 
an easy quarter turn. 


* 
Resists wear longer . . . chrome- 
plated floating bronze ball is extremely resistant to 
scratching, pitting, abrasion. 


Stays leakproof . . . When vaive is in 


closed position, pressure of fluid automatically positions 
ball against synthetic rubber seat to form a tight seal. 


DISTRIBUTORS IN ALL PRINCIPAL CITIES 
APPROVED BY UNDERWRITERS’ LABORATORIES, INC. 
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- 
Among the many satisfied users of 
Rockwood Ball Valves are: 


Libbey-Owens-Ford Glass Company 
Revere Copper & Brass Incorporated 
Bird Machine Company 
Remington Rand, Inc. 

Hub Machine Company 
Daggett Chocolate Co. 

G. F. Heublein & Bro., Inc. 





L 


Send For Free Bulletin, “New 
Rockwood Ball Type Valves,” 
containing detailed information. 


a 


| ROCKWOOD BALL VALVES 


— 


ROCKWOOD SPRINKLER COMPANY 
p Harlow Street, Worcester 5, Mass 
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Shims stamped from 
LAMINUM® look like solid 
metal but actually are 
made up of layers 

of .002 or .003 inch 
brass or steel. The 
laminations are solidly 
bonded together, 
over their entire 
surfaces. 











when a 
Shim is 


LAMI 


here are the 
advantages you get: 







































































































































































A 2 
eq REDUCED MACHINING COST SOA SIMI 
b ^ | You machine only to easy SA Shims come to you in one 
" tolerances. The laminated e "pack" for each applica- 
shim is adjustable—you simply peel tion. They are precision-stamped to 
laminations of .002 inch brass or steel vour exact specifications. No count- 
with a penknife—to get exactly the ing, no stacking, no miking. Gauge is 
spacing you need. You cut costs with always known. No dirt or grit can 
out sacrificing quality. lodge between layers. 
lin 
d / y, / 
(KON SPEEDED PRODUCTION i. ADDED SERVICE FEATURE 
E We Final fitting can be done X Throughout the life of the 
right at the job. You don't L~ machines you produce, 
have to take parts back and forth for the simple removal of a shim lamina- 
further machining, grinding or filing. tion provides a unique adjustment for 
No special skill required. The lamina the take-up of wear. Original clear- 
tions adjust spacing quickly, easily. ances can always be restored. 














SEND TODAY for our Engineering Data File 


JAMINUM - 





























THE SOLID SHIM THAT FOR 
ADJUSTMENT 








LAMINATED SHIM COMPANY, Inc. 


1406 UNION STREET GLENBROOK, CONN. 


CUSTOM SHIMS STAMPINGS SHIM STOCK 





























| Our Readers Say. 
| 
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pound which is 23 percent less tha 
the avoirdupois pound. 
Do-Metric Wl eight 


Twelve carats equal | gram 
Twelve grams equal 1 ounce 
Twelve ounces equal | pound 


Liquid Measures 
Twelve dribs equal 1 dram 
Twelve drams equal 1 founce 
(fl oz) 
Twelve founces equal 1 pint 
Miscellaneous: 

The mile is 1000 yd. 

The cubic yard holds 1000 pints or 
1 Tun, which weighs 1000 pounds or 
1 Ton. 

Do-metric temperature scale con 
forms to the usual pattern with 100 
deg between the freezing and boiling 
points of water. 

We're interested in hearing what 
other PE readers think of this system 
for counting and measuring 


Shop Colors 
To the Editor: 


Would you please forward at your 
convenience whatever information you 
have available on the use of color in- 
dustrially such as painting of ma- 
chinery and industrial plants. 

An engineer associate advised me 
that you have released some interest- 
ing information on this subject during 
the past year—Davip H. FLANAGAN 


Thompson Aircraft Tire Corporation 


Ed—We are sending you a reprint of 
the article “How to Plan Product 
Colors," which appeared in the August 
1951 issue of PRODUCT ENGINEERING 
and an American Machinist article 
titled "How to Use More Color in the 
Shop." 


Visual Training Aids 
To the Editor: 


I am very much interested in know- 
ing of a source of information con- 
cerning the design and construction of 
visual aids used for classroom and 
sales instruction. They are also some- 
times called animated models and are 
frequently used for demonstrating the 
action of hydraulic, mechanical and 
electrical devices and circuits. 

The models which I have in mind 
are often made of wood, plastics and 
metal, but usually are built up on a 
board. 

It is my understanding that someone 
wrote a book describing visual aids, 
but I have looked in many catalogs of 
various publishers, including yours, 
to no avail. Possible you know of 


Ed 

man 
vice 
Poit 
terc 
this 


t10 
CO} 


us 


of 


Our Readers Say.. continued 


irticles on the subject, or government 
illetins. It seems that many models 
ire being used by the Air Forc« the 
ur lines, and. industry. 
J. G. WILLIAMS 
& Ohi 


Ed—We suggest you write to Com 
mander Joseph Graham, Special De 
vices Center, United States Navy, Sands 
Point, New York. You will be in- 
terested in the article on page 186 ol 
this issue of PRODUCT ENGINEERING. 


Casting Impregnation 
To the Editor 


In the February 1952 issue of 
PRODUCT ENGINEERING on page 193, 
appeared an article on the impregna- 
tion of castings with thermosetting 
copolymers 

This subject is most interesting to 
us as we manufacture a complete line 
of diaphragm-operated steam and 
water control valves in association with 
other equipm«e nt and one of our con- 
stant sources Of worry is porosity in 
castings, mainly non-ferrous. Any in- 
formation as to the supply of this 
product or an analysis of the actual 
thermosetting copolymers and a de- 
tailed account of the actual sealing 


i PEN 
procedure, would 


greatly appre 
ciated 

We trust it is possible for you to 

obtain this information and look for- 
ward to your carly reply 

A. J. McGowEN 

Wilcolator Manufacturing Pty, Ltd 

Melbourne, Australia 


Ed—Additional information is avail 
able from the Western Sealant Co 


Blank Feeds 
T 77 Edit j 


We have a problem in connection 
with the feeding of metal blanks into 
high speed automatic transfer presses 
The blanks are in the form of round 
brass disks 3.53 inches in diameter 

We have seen several types of blank 
feeds but it occurred to us that you 
might have published, prior to the 
time we subscribed to your publication, 
some information covering the various 
types of blank feeds which might be 
helpful to us R. A. LIVINGSTON 

Tubing Seal Cap, In 


Ed— The only thing that we have run 
recently on automatic feeding is the 
article "Feeding, Sorting, and Count 
ing Mechanisms." We're sending you 
tear sheets of that 

But a great deal of work has been 
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for valving corrosive 
and "hard-to-handle" fluids... 








HILLS-M‘CANNA 


offers ouer 20,000 different 
“custom-made” assemllies on 


ETLI ASIII 





32 standard operators 


Methods of operation for Hills- 
McCanna Valves include hand- 
wheel and lever operators, sliding 
stem, air and hydraulic cylinders, 
diaphragm motors and electric 
motors in a variety of types. 


14 standard diaphragms 


Diaphragms, the heart of Hills- 
McCanna Valves, are offered in 
the widest choice to best suit your 
indjvidual needs; 5 types of rub- 
ber, 3 of Neoprene plus Hycar, ' 
butyl, Tygon, Compar, special 
polyethylene and Kel-F. 


48 standard body materials 


Bodies for Hills-McCanna valves 
are furnished in cast iron, with or 
without such linings as rubber, 
glass, lead, etc.; in any machin- 
able alloy or in such materials as 
Karbate, stoneware, porcelain, etc. 





By offering such a broad selection of opera- 
tors, diaphragms and bodies, Hills-McCanna 
is able to furnish so many standard combi- 
nations that the user is in the position of 
being able, in most cases, to find the exact 
valve that best fits his individual require- 
ments. There is virtually never any need to 
adapt to your service a valve developed 
for someone else’s needs. 

The 36 page catalog No. V-52 gives full 
details on all Hills-McCanna Valves. Write 
for your copy. HILLS-McCANNA CO., 2444 
W. Nelson St., Chicago 18, Illinois. 





HILLS-M‘CANNA 
Also Manufacturers of Proportioning Pumps 
Force Feed Lubricators « Magnesium Alloy Castings 
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Our Zosders Syy............ continue 


done on this particular problem 
the Syntron Company, 1938 Bla 
Street, Homer City, Pa. They al 
have a branch office at 8413 Stat 
Street, South Gate, California, whi 
is not far from San Gabriel. We sug 
gest that you contact them 


Meetings Wanted 
1 thé Editor : 


| am interested in receiving infor 
mation concerning seminars, forums, 
or conventions to be held in the near 
future on Production. Methods, Con 

trol, or Engineering 
Since your magazine has this phas 
of manufacturing as one of its features 
it is felt the information requested may 
be available by your company. It 
would be appreciated if same could 

be forwarded to me. 
ROBERT W. AAUMILLER 


Beaver, Pa 


Ed—We are sending vou lists of forth 
coming meetings from recent issues of 
Propuct ENGINEERING and the 
American Machinist. These list meet 
ings covering production and engineer- 
ing. We suggest you contact Factory 
Management & Maintenance, the Mc- 
Graw-Hill publication that deals with 
other manufacturing activities. 


ERRATA 


Feb. 1952 Page 242. Surface Tem 
peratures Accurately Checked. The 
Phaostron Company was incorrectly 
listed as the supplier of this thermom- 
eter. Correct supplier is the Pacific- 
Transducer Co., 11921 West Pica 
Blvd., Los Angeles 64, California. 

Jan., 1952 Page 150. Diesel Engine 
Cooled by Forced Air. Cologne, 
Rhine is an incorrect address for 
Kloeckner-Humboldt Deutz A. G. 


The correct address is Cologne, Ger- 


many. Inquiries may be sent in the 
United States to the Diesel Energy 
Corp., 47 West St., New York 6 
New York. 


March, 1952 Page 218. Nema Frame, 
Face Mounted, Integral Hp Motor 
Address of this supplier is not 360 N. 
Michigan Ave., Chicago, Illinois. Cor- 
rect address is the Hoover Company, 
8 So. Michigan Ave., Chicago 3, Ill. 


April, 1952 Page 236. High Voltage 
Mercury Thyratron Tube. Correct ad 
dress of this supplier is Sheldon Elec- 
tric Company, Inc., 76 Coit St., Irving- 
ton, New Jersey. 
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Wherever high-pressure holding cycles 
are required, Denison Compensator 
Controlled Pumps offer proved per- 
formance that provides both high 
volume-low pressure and low volume- 
high pressure operation in any com- 
bination, for any need up to 5000 psi. 


V 


Write today for 
Bulletin P-4-2, or 
for data on other 
pumps and con- 
trols for any need. 


DENISON 
du OlLzea 


June, 1952 
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D E N i S Q N: Compensator-Controlled — 


Denison Compensator € ontrolled Pumps pl iv à dual rok 


B 


Rugged Dependability 


ina 


DUAL 


pump role 


cuts costs in circuits designed for intermittent 


operation. 


They prov de high-volume oil delivery during 


operating periods, then maintain full pressure with 


oil delivery for the hold-down or work period 


Actuated by the system pressure 


} 


as it reaches ma 


compensator control automatically changes the 
ulating the stroke length of the pump pistons. 


ww-pressure 


Compensator controlled pumps save horsepower during « 


periods. Less space is required than in equivalent two-pu 


circuits. They eliminate many 
piping and double-end-shaft electric motors 


mit the use of smaller electric 


clude increased circuit efficiency, 


lower maintenance costs. 


simplified circuit 


Rugged, compact construction and dependable 


design combine to assure 
ciency with long lasting, 


trolled pumps with the ordinary two-pump sct-u 
in 10, 20, and 35 gpm capacities, for operating 


high 


low 


maintenance 


volumetric ind 


5000 psi, they permit unlimited adjustment of 


varying requirements. 
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[hes 


motors. Other ad) 


needs for unloader valves 


often 
intag 


design, 
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minimus) 











extra 
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tal piston 
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service. Con 
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the dual efficiency and economy of Denison compensator con 


p. Availabh 


pressures 
I 


control 


The DENISON Engineering Co., 


1157 Dublin Road, Columbus 16, Ohio 
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rolled Pumps 


'd Pumps play a dual role that 
for intermittent high pressure 


delivery during low-pressure 
in full pressure with minimu) 
r work period. 


ire as it reaches maximum, thi 
ally changes the volume by reg 
e pump pistons, 


s save horsepower during dwell 
d than in equivalent two-pump 
needs for unloader valves, extra 
electric motors. They often per- 


ic motors. Other advantages in 
cy, simplified circuit design, and 


in and dependable axial piston 
gh volumetric and over-all eft 
w maintenance service. Compari 
my of Denison compensator con 
inary two-pump set-up. Available 
ties, for operating pressures up t 
nited adjustment of control for 


N Engineering Co., 
d, Columbus 16, Ohio 


WHAT ARE yoUR INDIVIDUAL 


NEEDS FOR A 


HEAT EXCHANGER 
COOLER or CHILLER 


1 1? 
1 (6t ‘ M M 
wa 


for heating or cooling... 


WATER-HYDRAULIC OILS - LUBRICATING OILS 
COOLANTS - CUTTING OILS - OTHER LIQUIDS 


Our engineering department will gladly assist 
you, just as it has numerous other organizations, 
in design and selection of proper exchanger for 
your particular requirements. 


A heat exchanger specialist from the factory is 
immediately available. Just call Providence, R. I., 
GAspee 1- 2600, wire or write. 


a. 


NEW BOOKS 


Sourcebook on Atomic Energ) 


SAMUEL GLASSTONE, Consulta) 
Atomic Energy Commission, 546 į 
6x9 in. Published by D. Van N 
trand Co., Inc., 250 Fourth Ave., Ne 
York, N. Y., $3.40. 


Four years ago, the American Text 
book Publishers Institute requested th 
Atomic Energy Commission to prepar 
a comprehensive sourcebook on atomi 
energy for the use of textbook author 
and editors. The Commission ther 
obtained the services of Dr. Glasston 
to prepare the manusc-ipt. 

In his search for background ma 
terial for this volume, the author 
studied the work in the Commission's 
various laboratories and the files of 
reports on scientific work. 

While originally planned for a spe 
cific purpose suggested by the Institute, 
the book is of far broader usefulness 
in that it provides a source of basic 
atomic energy information for every 
one interested in this field. 

Beginning with the earliest theories 
of the atom and its structure, the au 
thor narrates the growth of thought 
and knowledge in the field. He pro- 
gresses through the development of 
the theories of electricity and energy, 
and the discovery of the phenomena of 
radioactivity. The a is carried 
through the study of isotopes and the 
development of cyclotrons, betatrons, 
atomic piles, the new man-created ele- 
ments, and the release of atomic en- 
ergy. 

The reader needs only a rudimentary 
knowledge of science and mathematics 
to be able to follow this narrative 
without difficulty. 

Researchers should find the chapter 
on the uses of isotopes to be of prac- 
tical value. The chapter on radiation 
oe and health physics should 
e of interest to all who work with 
radioactive substances. 


Electrical Engineering 
Sixth Edition 


CLARENCE V. CHRISTIE, Professor of 
Electrical Engineering, McGill Uni- 
versity, 675 pp, 6 x 9 in. Published 
by McGraw-Hill Book Co., 330 West 
42 St., New York 36, N. Y., $7. 


All the material included in the pre- 
vious edition has been retained in the 
sixth edition, but a considerable 
amount of new descriptive material has 
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PRODUCT DESIGN STUDIES * NO. 40 


‘ 


Er d^ LU Tii | 


Reduced Tool Cos! 
TRI IC 


* material and machining time 
D 


Replacement of a six-piece valve yoke assembly of 
wrought and cast steel with a one-piece steel casting 
resulted in savings in material and machining time 
of 51%, or $15.81 per unit. 


Other cost advantages of the steel casting 
over the assembled unit were savings in tool 
and handling costs. 


By using cast steel yokes, the valve manufacturer 
now stocks one item rather than four. This saves 
time in purchasing, production, storing, handling 
and record-keeping. 


* * * 


Here is another example of the engineering 


ST 


- JUNE, 1952 


CASTINGS 


IN 


teamwork in design and redesign of parts which is 
resulting in lower costs and greater serviceability 
with steel castings. 

This service is offered without cost or obli- 
gation. It makes available through your foundry 
engineer the full results of the development and 
research program carried on by the Steel Founders’ 
Society of America. 

| Keep The Scrap Coming Back... 

| There is a serious shortage of steel scrap. Your company 
J can help insure the continued high production of all 


metal products by getting your scrap into the hands of your 
scrap dealer. Will you do what you can to help . . . now? 


Cleveland 15, Ohio 















































































Visitors to ACUSHNET'S modern 


plant are porticularly impressed by 














the scope and perfection of our 








Quality Control System. This rigid 





laboratory control at each stage of 








production is a positive safeguard in 








maintaining the precision for which 











Acushnet molded rubber parts are so 











widely known. 











As precision starts at the expertly 








designed mold, control at this point 








is vitally important. Heats from all 








molds are sectionalized at least once 








a day and all essential dimensions of 


the product ore measured. In addi- 











tion, every two hours a full heat from 








every mold is checked, and certain 





basic dimensions selected for control 








purposes are checked. Particularly 











critical products are checked even 

















more frequently and thoroughly. 











If your molded rubber parts coll for controlled 
precision, you can call on ACUSHNET to meet 
your strictest specifications — lo your complete 





























satisfaction. Send for the “Acushnet Rubber 
Handbook", a comprehensive rubber dota 
PROCESS COMPANY ^e. 



































Address all communications to 768 Belleville "m New Bedford, Mass. 
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been added and a number of addition 
problems have been worked out. 

The treatment of alternating-cu: 
rent circuits has been extended t 
cover some of the more important cir 
cuit theorems which should be familia: 
to all electrical engineers. 

There has been a notable increas: 
in the application of direct-current ma 
chines and a number of special types 
have been discussed, the most interest- 
ing of which is the armature-reaction 
excited machine used in control sys- 
tems. 

The treatment of the polyphase in- 
duction motor has been extended to 
include the main systems of speed con 
trol. 

The material on mercury-arc rectifier 
or converter has been brought up to 
date and has been somewhat extended, 
but other types of rectifiers have not 
been included for lack of space. 

The study of system faults and sys 
tem stability has been made of more 
practical value by the inclusion of nu 
merical examples. 

As in the earlier editions, the aim 
has been to present a logical develop- 
ment of the theory of direct-current 
and alternating-current circuits and 
machinery in such a way that the 
reader will have a suitable background 
for further study. The emphasis is 
upon the power field, but the student 
whose main interest lies in the field of 
communication engineering will find 
the material on circuit theory presented 
in such a way as to prepare him for 
further study in circuit analysis. 


Engineering Materials— 
Their Mechanical Properties 
And Applications 


JOSEPH MARIN, Professor of Engineer- 
ing Mechanics and Research Professor 
of Engineering Materials; the Penn- 
sylvanta State College; 491 pp, 6 x 9 
in. Published by Prentice-Hall, Inc., 
70 Fifth Ave., New York 11, N. Y., 
$8.70. 


The object of this text is to provide 
the student with sufficient knowledge 
of the behavior of stressed materials 
to permit the intelligent selection and 
use of materials. It attempts to make 
the subject more analytical, more rigor- 
ous, and more directly applicable to 
design than is done in existing books 
on the subject. 

The mechanical properties of ma- 
terials, their definition, determination 
and utilization are covered in Part 
One. In the general treatment of me- 
chanical properties, static, fatigue, im- 
pact, and high and low temperature 
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DISPOSAL UNITS 

DRYERS 
IRONERS 
WASHERS 

I f . ü STOKERS 

your produc Ere 
BLOWERS 
OIL BURNERS 
COMPRESSORS 
\ VENTILATING UNITS 


BENCH TOOLS 


your motor is 


WATER PUMPS 
MILKING MACHINES 


CREAM SEPARATORS 


Now, more than ever before in 
the 35-year history of this 
fractional horsepower motor, it 
is advisable for manufacturers 
to get the Packard proposition. 


There are definite advantages in 
Packard Electric Division, General Motors Corporation 


standardizing on Packard motors. 
D g Warren, Ohio 


DEPENDABLE APPLIANCE MOTORS FOR THIRTY-FIVE YEARS 
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View of saddle on Kearney & 
Trecker CK Milling Machine with 
table removed to show grooved 
ways, table nut, and lubricator in 








lower right corner. 
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to each 


individual 























bearing... 





... as KEARNEY & TRECKER does it 


with a BIJUR SYSTEM 


To maintain a constant oil film between the table and 
saddle ways and also between the saddle and knee 
ways was the problem here. Both problems were solved 
by building a lubricator into the saddle... controlling 
the oil flow thru a system of meter-units at all four ways 
and both knee and table nuts...spreading the oil 


evenly over all way surfaces thru "Z" grooves in the 


saddle ways. This is another example of Bijur "team- 
work for bearing protection." For aid in solving your 
ubrication problems, call in a Bijur engineer. 





LUBRICATING CORPORATION 


Rochelle Park, New Jersey 





New Boo! continue 
loading conditions are considered. TI 
treatment includes the behavior of ma 
terials under various types of load 
such as tension, compression, bending 
and torsion. The utilization of n 
chanical properties is emphasized an 
the material presented attempts 
give necessary background for subs 
quent design courses 

Part Two covers a number of im 
portant engineering materials. In th 
discussion of specific materials, empha 
sis is placed on the mechanical prope: 
ties and the factors influencing the me 
chanical properties. A chapter is also 
included on the structure of materials 
and the control of their properties. 

Part Three presents a discussion of 
the more important materials testing 
machines and strain gages that are used 
for the determination of the mechani 
cal properties of materials. 

In a first course on materials, suffi 
cient time is usually not available to 
cover all the subject matter of this text 
For this reason, parts of the book arc 
in small print, and can be omitted 
without destroying the continuity of 
the remaining subject matter. Each 
chapter has problems at the end, with 
about half the answers supplied 


Selection, Training, and 
Use of Personnel 
In Industrial Research 


David B. HERTZ, Editor: and ALBERT 
H. RUBENSTEIN, Assistant Editor 
274 pp, 54 x 8} in. Published by 
Kine’s Crown Press, 2960 Broadway 
New York 27, N. Y. $4.50 


Proceedings of the second annual 
conference on Industrial Research, 
June 1951, sponsored by the Depart- 
ment of Industrial Engineering, Co- 
lumbia University. 

The objective of this conference was 
to assist research administrators achieve 
a wider understanding and deeper 
comprehension of the problems in 
volved in the selection and training of 
research personnel. 

Selection of the Lx researchers, 
proper methodological training, and 
the provision of an atmosphere of 
intellectual security conducive to high 
creative effort were the keynotes of 
the conference discussions. The in- 
tensely practical nature of the papers, 
and the discussions they provoked, 
should prove valuable in aiding and 
stimulating those who wish to improve 
the process of research administration 

The edited papers and discussions 
that are presented in the volume are 

Research as a Key to World Peace: 
John R. Dunning 
What Industry Requires of the Re- 
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alloy 
with 
whic 


o y 


i 


& 


SLEEVE BEARING |) n SLEEVE BEARING 
DATA 7s DATA 


JOHNSON BRONZE — -— JOHNSON BRONZE 


v 


Pre-Cast 
bars we unite the metals chemical! 
Bronze-on-Steel form a definite copper-tin eutect 


the lead trapped in the interstices 


the grain structure of the alloy—and 
HILE this is a comparatively new 


type of bearing material, developed 
and patented by Johnson Bronze, millions 
of bearings and parts now in constant use 
provide definite proof of its excellent 
qualities. 

Pre-Cast Bearing BRONZE-ON- coated strip steel. The process of manu 
STEEL is essentially a thin wall, lami- facturing bearings from BRONZE-ON 
nated type of bearing that combines the general purpose bearing bronze available. STEEL, in strip form for 
bearing qualities of a high grade bronze It combines, in the correct proportion, all 
alloy with the strength of steel. We start the necessary elements to insure the ut- 
with a mixture of copper, tin and lead most in bearing performance. 
which is universally accepted as the best By casting this alloy in solid bronze 


resulting bearings-—-is definitely estat 
lished. Next, we reduce the bronze bar t 
a fine powder, about the same nsistency 
as talcum. This powdered bronze is then 
treated in a hydrogen furnace remove 
all oxides and then firmly bonded pper 


, 1s th« 
any other type of sheet 
being essentially a stamping ar 
operation, 

Bearings are made from this material 
in the same manner as bronze sheet metal 
bushings. The range of wall thickness is 
Chemica! and Ph sica o ert es between .031"' to .110"'. Lengths of bear- 

ysical Properti 


ings cannot exceed 4! $". The smallest I.D. 


of Bronze-on-Steel which can be formed is 34". Steel thic k- 
ness for .052" wall bushings is .036''; for 
CHEMICAL ANALYSIS Plain Bronze Graphited Bronze 


.070" wall it is .050"' thick. 
BRONZE-ON-STEEL is assembled by 
Copper Balance Balance 
Tin 8-11 8-11 


the same methods ordinarily used for 
bronze metal. It can be burnished wi 
Lead 8-11 8-11 ordinary tools. It is also possible to bore 
Graphite none 1.0 max. and ream this material, but special car- 
bide tipped tools are necessary. Diamond 
PHYSICAL PROPERTIES boring is sometimes recommended as a 
(1) (2) (3) (4) (5) finishing operation. 


Rockwell Coefficient Resistance Resistance 
Hardness Wear of to to 


E Scale Rate Friction Pounding Pounding Thrust Washers 
Plain Bronze 55 min. 0.09 0.14 64 447 
Graphited 55 min. 0.02 0.13 57 255 While BRONZE-ON-STEEL was devel- 
oped primarily for Bushings and Bearings 
it also fills many other important indus 
trial uses. It is ideal for applications 


1. Rockwell Hardness, E scale 100 Kg. Load— 14" ball. 


. Wear Rate Loss of weight in grams— 1 hour run, 1" I.D. bushing at 400 R.P.M- 
.005" clearance— 25 lb. per sq. in. pressure— no lubrication. requiring a flat bearing surface such as 
. Coefficient of Friction—as determined on J. B. Machine. No lubrication. plates, washers, etc. 


. Resistance to pounding—number of blows of 60 Ib. hammer falling 2'' to deform Some manufacturers prefer t 
specimen .001''—1"' x 1" x 14" specimen. 


. Same as (4) with deformation going to .005". 


purchase 
BRONZE-ON-STEEL in rolls and do their 
own stamping and forming. For such cases 
we can furnish it in rolls up to 400 feet in 
length. The maximum width of the strip 


Specifications cannot exceed 6!4 inches. 
Standard Wall Thickness For Shaft Diameters a 


032—.035 From 5 AL to 115" Shaft This bearing data sheet is but one of a series 
042—.045 From $n a 13 mm Shaft You can get the complete set by writing to 
.062—.065 From 54" to 234" Shaft TA 

.092—.095 Over 124" Shaft , 


In order to obtain the best results from 2. SIZE I.D. required after pressing 
Pre-Cast Bearing BRONZE-ON-STEEL into place. Manufacturers standard 
bushings and bearings, it is advisable to tolerance .002. 
include the following information in your 3. TYPE of body or housing bushing 
specifications is pressed into. 
. SPECIAL FEATURES of bushing 
1. SIZE of hole bushing is to be pressed should be fully explained including SLEEVE BEARING HEADQUARTERS 
into—rather than O.D. of bushings. their purpose. 508 S. MILL ST. * NEW CASTLE, PENNA. 
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New Books continue 

search Worker; Elmer W. Engstrom 
The Creative Mentality and Researct 

Problems; David B. Hertz. 

Selection Techniques for Research 
Workers; John C. Flanagan. 

Training of Young Researchers; H 
A. Leedy. 

Methodology and Mathematical Sta 
| tistics and Their Application in Re 
| search; Russell L. Ackoff. 
| Industrial Research Workers and 

Defense; Phillip N. Powers. 

Research and National Manpower 

Policy; Ralph M. Hogan. 

Preliminary Report on University 

Research Potential; John I. Mattill. 

The University’s Role in Training 

Research Workers; Harold K. Work. 

Coordination of Research and De 

velopment Work; John A. Leermakers 

| External Communication of Re 
search Results; H. B. McClure. 

What Makes a Good Research 
Man?; Sebastian B. Littauer. 

In addition to these papers, about 
one-fourth of the book contains rele 
vant and abridged material from small 
group sessions that were held during 
the conference for discussions of in 
dividual problems 





Basic Engineering 
Thermodynamics 


VINCENT W. YOUNG, consultant in 
thermodynamics, 558 pp, 0 x 9 in 
Published by the McGraw-Hill Book 
Co., Inc., 330 West 42 St., New York 
36, N. Y., $6.50 


The clear and logical treatment of 
the overall coverage of thermodynamics 
as presented by the author reflects his 
long experience in teaching. He antic- 
ipates and stresses those portions of 
the subject that frequently prove to be 

| troublesome to students. 

In preparing this text, five objec 
tives have been kept in mind: Ma 
terial is selected to avoid an uneco- 
nomical use of time; material is | 
organized to result in a continuous de- 
velopment of the main theme; balance 
and consistency; treatment is suffi- 
ciently rigorous to prove the soundness 
of the argument; and readability to 
promote continuity of thought. 

While the treatment is essentially 
conventional, certain features are new 
These include the early identification 
of the reversible process as a maxi- 
mum-work operation, and the use of 
the maximum-work concept in the de- 
velopment of thermodynamic theory 
throughout the book. Also, in the 
chapter on heat transfer, the subject of 
convective flow is introduced in a new 
way. 

Heat transfer and those applications | 
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hes All the facilities, equipment and re- 
p sources of the Bunting Brass & Bronse 
»« ; Company are created to serve the buyer 
: | as well as to manufacture a product. Ásk 


any Bunting customer. 
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also disc ussed. 

T a f Although the development oí 
P overall subject is basically theoret 
" it is Closely associated with pract 


pm 
"d 
considerations by a discussion that 
7 ( phasizes the differences between t 
real and the ideal operations, and 


means of numerous examples oí 
practical character 
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Machinery and Equipment for 


«QW TO kg£p CLEAR UV Macher od Eg 
DF ERASURE 'GHoS19 | Volume I—Primary 


Machinery and Equipment 


‘ 


Compiled by RoBERT G. SEAMAN 
Editor, and ARTHUR M. MERRIAI 
Associate Editor 6 x 9 in, 804 pt 


Specify Arkwright Tracing Cloth, and you'll get 


clean, clear, “ghost-free” blueprints no matter Published by India Rubber W orld, 38 
į | Fourth Ave., New York 16, N. Y. In 
how often you erasé!the drawing. | U.S. A., $15; elsewhere, $16. 


| This book has been compiled fo: 
| those men of the rubber and th: 
plastics industries who are responsible 
in one way or another for the proc 
essing of the various raw materials 
used by these industries into many 
thousands of finished products daily 
Basically, the book is an attempt to 
provide the rubber and the plastics 
industries with classifed information 


You can re-ink ragor-sharp lines on Arkwright 


/ 
cloth without "fegthering" or *blobbing". Moreim- | 
portant, you ca# be sure that drawings will never 
become brittle, opaque or paper-frayed with age. 


'"hey're good reasons for you to remember: 





if your work is worth saving, put it on for their manufacturing operations on 

what machines are available for use, 

Arkwright Tracing Cloth. Want a sample? how they work in the manufacture of 

the finished products, and where they 

i Write Arkwright Finishing Co., Industrial Trust may be obtained. As such, we believe 
| it will fill a need. 

Bldg., Providénce;-R. I. To be published in two volumes, of 


which this volume is the first, this 
book was prepared mostly from infor- 
mation made available to India Rubber 
W'orld by more than 750 suppliers of 
machinery and equipment. More than 
1,200 supplier companies were con- 
tacted. While certain suppliers and 
their products are not included, this 
omission was not due to lack of ef- 
fort on the part of the editors. 

A special feature of the book is the 
series of general summary articles on 
the several types of machinery covered 
as well as procedures for the manu- 
facture of several major types of rub- 
ber products and plastics films and 
sheeting, which precede the classified 
information of each chapter. These 
articles, each written by a specialist in 
the field, have considerable signifi- 
cance, particularly those on rubber 
goods manufacture, where there is a 
dearth of such information. 

Not since 1915, when "Rubber Ma- 
chinery" was published by the late 

| Henry C. Pearon, former editor of 
| India Rubber World, has there been 


J w 
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MUELLER BRASS CO. 


ALUMINUM FORGINGS 





Plenty of Strength, 


asy to Finish and 


what a Saving in Weight! 


O7 JO 





Pd 


Where weight is a factor, particulariy in moving assemblies, Mueller Brass Co. 


forged aluminum parts often can improve the performance of your products, because 


they possess approximately the same strength as steel but are only 3 the weight 


Mueller Brass Co. aluminum forgings are ideal for high speed rotating or oscillating 


machines because they reduce vibration and bearing loads and thus cause less 


wear on other parts. They are strongest at the points of greatest stress because their 


grain structure, during the forging operation, can be controlled. These forgings 


can be produced in relatively complicated shapes to tolerances closer than sand 


castings. The smooth, bright surfaces eliminate costly finishing and save machining 


time. These forgings possess good dimensional stability and maintain their mechanical 


properties at high speeds and high temperatures. The Mueller Brass Co. can 


supply aluminum forgings to your specifications in any of the standard or special alloys. 


Typical forged aluminum ports produced by 


of 


for 


some 


the 


MUELLER BRASS CO. 


PORT HURON 16, MICHIGAN 
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nation's 


Write us today for complete information. 


leading aircratt 


Mueller Brass C 


manufacturers 
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PLANETARY DRIVE REDUCES WEAR... 
LENGTHENS LIFE of Star-Kimble Gearmotors 


Tq planetary gear speed-reducing system used and proved for a 


uarter of a century in Star-Kimble Gearmotors distributes the 
bearing load uniformly and reduces the risk of wear. 


Helical gears of the planetary system are precision-shaved in Star- 
Kimble's own plants for the continuous tooth contact that assures 


quiet operation and long life. 


Moving parts within the sturdy reducer housing maintain a con- 
stant fine spray of lubricant from an oil reservoir to the bearings 
and gears. Oil seals prevent leakage. 


Tapered roller bearings on output shaft eliminate end play—allow 
Gearmotor to be mounted in any position. 


Most important advantage of all is the fact that every Star-Kimble 
Gearmotor is an integrally designed, integrally built unit. All parts 
are Star-Kimble engineered to work smoothly and efhciently to- 
gether—all motors, gears and other major components are produced 
by Star-Kimble. 


*Demonded by industry for tough stort-and-stop jobs, 


For the facts on Star-Kimble Gearmotors, 
write for a copy of Bulletin B-601. 


-KIMBLE 


MOTOR DIVISION OF 
LE PRINTING PRESS AND MFG. CO. 


Bloomfield Avenue Bloomfield, New Jersey 
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available a book of this nature 
accordance with present-day trends ti 
scope of the new book has been e 
panded to cover machines and metho 
used for the processing of many pla 
tics materials. 

An Editorial Advisory Board, con 
posed of approximately equal number 
of representatives of the machinenri 
supplier and user companies, wa 
established at the outsct to guide th 
editors on matters of scope, modern 
developments and usage, and the best 
sources Of information on the many 
classifications of. machines and pro 
esses to be covered. 

This first volume is devoted to Pri 
mary Machinery and Equipment 
Mills, mixers, calenders, extruders, 
presses, etc., and the special machines 
and equipment used for the manufa 
ture of tires and tubes, hose and belt 
ing, wire and cable, latex goods, and 
plastics film and sheeting. The second 
volume will cover Supplementary Ma- 
chinery and Equipment, i.e., materials 
handling, size reduction and separa- 
tion, cutting and trimming. industrial 
control instruments, laboratory «quip 
ment, valves and piping, power irans- 
mission, air handling and lubrication. 

Machines and equipment described 
in each chapter from information pro- 
vided by the supplier companies are 
the editor's interpretation of the state- 
ments in the companies’ literature re- 
garding the various types and models. 
Clarification and revision of some of 
these statements were requested in a 
number of instances, but obviously, 
because of the tremendous number of 
items involved, most of the informa- 
tion was recorded essentially as re- 
ceived. Responsibility, therefore, for 
the majority of statements must rest 
with the supplier companies. Tables 
of specifications and other engineering 
and operating data are used wherever 
possible. Not all models of all com- 
panies’ machines are illustrated, but an 
effort has been made to present one 
illustration for each different class of 
machine that is in use wherever pos- 
sible and practicable. 


Practical Radiography 
For Industry 


H. R. CLaUsER, Managing Editor, 
Materials and Methods,” 301 i 
6 x 9 in. Published by Rheinhold Pub- 
lishing Corp., 330 West 42 St., Neu 
York 36, N. Y., $7.50. 


Unique in its practical, how-to-do-it 
approach, this useful volume provides 
radiographers, inspectors, metallur- 
gists, engineers, technicians—in fact, 
anyone concerned with the non-de- 
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XTRA safety, unusual dependability — that's 
what the manufacturer of this 25-ton 66" Double 
Ram wanted. And that's why he specified Anchor 
Ductile Sleeve Couplings and Hose. Like many 
other manufacturers of machinery using hydrau- 
lic systems, he knows Anchor's exclusive patented 


grip makes the coupling virtually a part of the 
steel reinforcing wire of the hose — eliminates 
leaks and troublesome blow-offs 


HERE ARE ADDITIONAL REASONS why 
Anchor two-wire braid high-pressure hose as 
semblies were selected for this tough job 


They reduce maintenance and service on 
piping to practically nothing 


They are unusually easy to install 
fitting time, cut assembly costs 


They provide maximum operating efficiency 


Anchor also makes a complete line of adapter 
unions and related fittings for practically every 
pressure or suction job, Take advantage of the 
many outstanding features in the most complete 
line of hose assemblies and fittings available 
Benefit by the plus margin of safety and the 
greater dependability offered by Anchor 


Attach Coupon to Your Letterhead and Mail Today 


ANCHOR COUPLING CO. INC., Dept. PE-62 
Libertyville, Illinois 


Yes, I'm interested in Anchor Ductile Sleeve Hose 
Assemblies and Fittings. Send me catalog sheets 


PUIG eaten ieee "C Position 


Company 
Factory LIBERTYVILLE ILLINOIS 


Branches DETROIT MICHIGAN € 
State 
DALLAS, TEXAS " pm 


Company Address 


012 
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a» practically indestructible 


HIGH IMPACT 
PLASTIC 


Ideal for molded parts that take a beating, ACE-HIDE 
is a new rubber-base material with unusually high 
impact strength and chemical resistance. Typical 
applications ate trays, tote boxes, utensils (the abused 
acid pail above, for instance), carrying cases, golf 
bag tops (below), seats, etc., etc., etc. 


ACE-HIDE is essentially rubber compounded with 
styrene copolymer resins. Tough, resilient, its rigidity 
in molded parts can be varied to suit your job either 
by altering the compound or by adding stiffening 
ribs. Takes inserts well. Surface is smooth, shiny. Does 
not develop flexing cracks, and ages well. Ace mold- 
ing facilities offer wide range of sizes and shapes. 


These properties suggest applications to you? 


Specific Gravity 1.05-1.40 
Tensile Strength, Psi. 1000-2500 
Elongation, % 70-200 
Flexural Strength, Psi. 3300 


Impact Strength (Izod Ft. 

lbs./in.) 3.0-10.0 
Durometer Hardness, D 42-68 
Dielectric Strength, 60 

cycles, v/mil Up to 500 
Water Absorption. 48 Hrs. Very Low 


Ask for more facts on ACE-HIDE 
today. No obligation, of course. 


muva American Hard Rubber wa 


a” 93 WORTH STREET - NEW YORK 13, N. 
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structive testing of materials—wit 
concrete working information on mod 
ern radiographic techniques. 

Here, with the aid of nearly 20 
illustrations including sample radio 
graphs showing actual defects in metal 
parts, will be found detailed informa 
tion on setup procedures, exposure 
factors and techniques, radiograph 
quality, films and film processing in 
addition to a complete coverage of 
radiograph interpretation, the identi 
fication of defects and discontinuities 
in various materials and discussions 
of applicable standards. 

Separate chapters are devoted to 
radiography with radium and Co 
balt 60, fluoroscopy and miscellane 
ous applications including such re 
cent advances as radiation detectors, 
micro-radiography and thickness-gag 
ing methods. Latest information is 
also presented on high voltage radio 
graphic techniques using 1, 2, 10 and 
22-million volt X-ray equipment. 

This volume is directed primarily 
to those who actually perform radio 
graphic inspections and to those who 
read or interpret radiographs and 
evaluate their findings. However, 
equipment and fundamental principles 
are treated in a concise, relatively non- 
technical manner thoroughly under- 
standable even to those with little or 
no training in physics or mathematics. 


Sampling Inspection 
By Variables 


ALBERT H. BOWKER, Assoc. Prof. of 
Statistics, Stanford University, HENRY 
P. GOODE, Assoc. Prof. of Mech. Eng., 
Stanford University. 216 pp. 6 x 9 
in. Published by McGraw-Hill Book 
Co., 330 W. 42nd St., New York 36, 
N.T.35 


A set of plans is presented for 
sampling inspection where item qu ality 
is expressed on a variables basis; that 
is, the item characteristic being in- 
spected is measured and the reading 
recorded, as opposed to inspection on 
an attribute basis, which simply classi- 
fies an item as defective or non-defec- 
tive. 

For many applications, plans based 
on variables are superior to those based 
on attributes, particularly as a means 
of reducing the overall sampling in- 
spection costs. The plans are presented 
as part of a standard variables sam 
pling procedure that can be applied 
to many products but can also be 
used as a catalog of ideas by those 
who construct tailor-made procedures. 

Standard procedures for the selec- 
tion, installation and operation of 
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Why Buy OPEN MOTORS 
WHEN BALDOR TOTALLY ENCLOSED 
MOTORS cost no more? 


Baldor STREAMCOOLED 
Motors are solidly enclosed . . . 
externally ventilated, fan-cooled, 

non-clogging...dust-proof, 
splash-proof, lint-proof. 
Corrosion-resistant and especially 


impregnated to resist moisture. 
Standard NEMA dimensions. 


ASK FOR FACTORY DATA on 
our complete line of electric 
motors, (1;20-20HP). 


BALDOR ELECTRIC COMBANY * ST. LOW 
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insures the reliability of your equipment. 


Miniature air-damped Barrymounts were developed specif- 
ically to help you with your miniaturization projects. They 
give you these advantages: 


l. Less space — reduced height cuts cubage of mounted 
equipment. 

2. Less weight — only 5/16 ounce per unit isolator. 

3. Wide load range — 0.1 to 3.0 pounds per isolator. 

4. Satisfy temperature (—67 to +170F), vibration, and 


other performance requirements of JAN-C-172A — 
special models available for extreme high or low 
temperatures. 

5. Ruggedized models — available for equipment that 
must meet shock-test requirements of AN-E-19, MIL- 
E-5272, and MIL-T-5422. 

6. Four styles — available as unit isolators or assembled 
with mounting bases built to your needs. 


| 


a For complete information, ask 
B. r3. for Barry Catalog 523-A; it's 


" i "-" free on request. And for greatest 
TYPE 6475 TYPE 6695 benefits with miniature Barry- 
EEr mounts, let our Field Engineer- 
n. ing Service share our experience 

2 F with you in the early stages of 


your designs. 
TYPE 6465 TYPE 6690 


THE BA P Vy Y CORP. 


730 PLEASANT ST., WATERTOWN 72, MASSACHUSETTS 


SALES REPRESENTATIVES IN 
Atlante Chicego Clevelond Dollies Dayton Detroit Los Angeles  Minneopolis New York Philodelphio 
Phoenix Rochester St. Lowis San Froscisco Seottie Toronto Weshingtos 
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variables plans are presented. To assis 
in a more complete understanding « 
the plans and their use, elementan 
principles of sampling inspection ar 
discussed, particularly when inspectio: 
is by variables. Illustrative example 
of uses are included. Two chapters are 
aimed at readers with a more theoreti 
cal interest; Chapter 10 discusses the 
disposition of some of the problems 
that arose during the preparation of 
the plans, and Chapter 11 gives the 
mathematical theory behind the plans 
The appendix describes practical com- 
puting techniques and graphical meth- 
ods of applying the acceptance criteria 
which minimize the routine calcula- 
tions required. Although many items 
common to both attribute and variables 
plans, such as the procedure for se 
lecting a sample are not treated in 
detail, the discussion is intended to 
be complete enough to enable instal 
lations to be made without reference 
to other plans or material 


Mechanics of Vibration 


HorckER M. HANSEN and PauL F. 
CHENEA, Prof. and Assoc. Prof. ve 
spectively, of Engineering Mechanics 
University Michigan. 417 pp, 6x 9 
in. Publish 1 1 Jobn Wiley & Sons, 
Inc., 440 W. Ave., New York 16, 
N. Y. $8 


Divided into three parts, this text 
deals first with steady state vibration 
of systems of one degree of freedom 
Since these systems are fundamentally 
significant in most forms of vibration, 
a considerable amount of space is de- 
voted to them. Both free and forced 
vibrations are included. In the latter 
case, separate chapters are devoted to 
conditions with and without damping. 

The second part of the book extends 
the theory to systems of several de- 
grees of freedom. The theory is dis- 
cussed from the classical standpoint 
although emphasis is placed on the 
extremely useful "mobility" concept. 

The third section consists of an in- 
troduction to special topics, which are 
an essential part in a more general and 
refined analysis of vibration problems. 
These topics include non-linear sys- 
tems, systems with distributed physical 
characteristics, and systems subjected 
to transient motions. While a thor- 
ough discussion of these topics is 
beyond the scope of this book, it is 
believed that an introduction to these 
subjects is desirable to link the ideal- 
ized and more exact theories. 

In general, these are the seven fea- 
tures of this book: 

1. Several methods of presenting 
the fundamental concepts are included 
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F A case history based on the experience of the Hyster í pany I l l, O! i 
t 
i By reproducing its engineering drawings on Koda- machine which has also been designed to produce Auto- 
? graph Autopositive Paper, the Hyster Company gets positive intermediates in a continuous flow. 
| intermediates which have dense black photographic lines 
6, > thee ee é How The Hyster Company Uses Autopositive 
on a translucent, highly durable paper base. Intermediates ne ane Dia á i 
. . . . E . » to sit t I te rmm d tes r« i uu 
which will remain intact in the files year after vear ... and - rint Production. Autopositive i : dite 
xt : . “1: : instead of valuable and perishable original drawii Prod 
produce sharp. legible blueprints and direct-process prints 1; 1 
on led mg sharp, legible blueprints ind direct process prints time after 
n p— A time, they greatly reduce the possibility of read errors in 
ly And the cost is surprisingly low because Kodagraph — the shop. 
n, \utopositive Paper boasts unique photo- For “Permanent” Files in its home office 
e- i : i l í 
d graphic properties which cut production and branches in the United States and 
" D ] " ' it (nt "Y 
" costs substantially. It can be handled in abroad. "Photolasting" Autopositive interme- 
o ordinary room light . . . and it produces diates eliminate the costly delays « | 
A positive copies directly— without a nega- in the past when i rmediates faded, turned 
Is tive step ; yellow, or became brittk 
a i à i i m Short Cuts. Autopositi 
" Furthermore, existing equipment can be css : s x d 
26: : ! aper is used to reclaim old and weak-linet 
T utilized — Autopositive can be exposed in 1 s i ka lug € ' r wr 
Graw1ntces and to a yicate standard. des 
ie — — ee dei 5 
any blueprint or direct process machine signs which will be incorporated in new 
à „and processed in standard photo- drawings. All of which saves hours of creative 
è graphic solutions. Hyster uses a blueprint drafting timi 
L DEL a ; 
;. Od i SPON i Qa n | 4 o Y e3[ 2 
» Ke c dag Lr o || c pa h Au voposi Uwe LI 9 JI ss o Ld 
| a 
] “THE BIG NEW PLUS” in engineering drawing reproduction 
5 | 
S | EASTMAN KODAK COMPANY 
e Learn in detail ail the wavs | Industrial Photographic Division, Rochester 4, N. Y. 
7 you can use Kodagraph Auto- | Gentlemen: Please send me a copy of “New Short Cuts and Savings” 
positive Paper - the revolu- | describing the many savings Kodagraph Autopositive Paper is bringing to indus z 
tionary photographic interme- i i 
À diate material which you, or | Name ——____——__ "—m 
| | your local blueprinter, can | Company — {| 
| process quickly ... economi- | A 
cally . . .at a low cost. street a O al 
l City— — Zone State TRADE-MARK 
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2 i | TWIN CITY 
IVY CASTINGS 


CUT PARTS COSTS 57% 
on the FOLEY SAW FILER 


































When you buy Twin City Die Castings, you 
get a sincere and willing effort to lower vour 
manufacturing costs and strengthen your profit 
picture. Here’s an example of how Twin City 
puts promise into practice 


THIS WAS THE JOB: 


Produce dies and cast a new hand wheel and rocker 
irms for America’s largest selling Saw Filer, manu- 
factured by Foley Manufacturing Company. Effect 
implicity and universality into the hand wheel. 
Cast rocker arms with cored holes to accommodate 
pins and set screws 


THIS WAS TWIN CITY'S ANSWER: 


Die castings replaced machined bronze sand cast- 
ings. Unit costs were cut more than 50*;. Design 
eliminated a third wheel, simplified operation. 
Threaded steel inserts, cast in place, provide un- 





















beatable wearing qualities. New rocker arms great- 
ly simplified assembly 


HERE’S WHAT THIS CAN MEAN TO YOU: 


l'win City's experience, plus its ability and willing- 
ness to work with 










your engineers to cut your costs 









d give you top die casting value, can help you 

r on the products you sell. Oldest 

casters in the upper Midwest, Twin City offers 

ZA dependable history of service and technical 






r send sample or blueprint 


nonstrate its 


e pius to you 










TWIN CITY DIE CASTINGS CO. 


3351 TALMAGE AVE- S. E. * MINNEAPOLIS 14, MINN. 
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for clarity and better understanding 


2. The concept of relaxation tre 
quency and its physical meaning is in 
troduced—and this convenient con 
cept is used throughout 


3. The use olf juivalent springs 
dampers, and masses is stressed in the 
analysis of complex problems. 

i. Energy methods in general arc 
discussed and are used extensively 
in certain applications 
] is treated 
y. The use of velocity as a 
parameter, preferably when dealing 


with problems of sound transmission, 


5. The mobility concept 
extensively. 


fluid flow and electric currents, is re- 
placed by a displacement parameter, 
which has more direct significance in 
mechanical vibrations. 

6. The solution of the frequency 
equation is given considerable atten- 
tion and alternative methods of calcu 
lating frequencies are presented. 

7. The vibration system with a non 
linear restoring force is discussed and 
a general method of obtaining the 
first non-linear approximation is pr 


sented in some detail in the book 














Elements of Ceramics 


F. H. NORTON, profess f ceram 
250 pp, 74 x 91 in. Published by Ad- 
dison-W'esley Press, Inc Kendall 
Cambridge 42, Ma 


Square, $6.50 


This book covers the principles un- 
derlying the various processes used in 
the ceramic field. The emphasis is 
placed on unit processes, rather than 
of discussion of ceramic products 
The material presented has been sc 
lected to serve as a reference for 
research workers in this field, to be of 
assistance to advanced ceramic crafts 
men, and also to be used as a text 
book. Throughout the book, an effort 
has been made to carry visual educa 
tion as far as practicable by the use of 
carefully prepared illustrations 

An outline of the contents of the 
book will indicate the scope of the sul 
ject matter covered. Crystal chemistry 
and how it applies to the silicat ind 
the clay minerals 
rence of clays. Properties of clays 
Silica and feldspar. Magnesite, lime, 
lolomite, and chromite. Mining and 


1 


treatment of the raw materials. Flow 


Origin and occur 


properties of ceramic pastes and slips 
Properties of plastic masses. Methods 
of forming ceramic ware. Drying of 
ceramic ware. Thermochemical reac- 
tions. Types of ceramic bodies 
Thermochemical changes in clays and 
bodies. Construction and operation of 
kilns. Properties of matter in th. 
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EMPLOYS 
OILGEAR 


AT CRUCIAL POINTS 


DILER PRE-STRAIGHTENER ORAWBENCH TRIMMING-SAW PROFILE-STRAIGHTENER  FLYING-SHEAR 


N unusual type of rod-processing machine pro 
A duces finished stock at a rate two to three times 
faster than on conventional drawbenches or other 
types of continuous drawbenches. 
straightening, shearing and polishing of brass rod 
are done in one operation on these Oilgear-equipped 
Lomatic machines. 


Drawing, 


Oilgear variable delivery pumps, cylinders and 
valves operate feed roll clamp to start rod through 
the pre-straightener. The Oilgear equipment pro- 
vides synchronized operation in tandem and high- 
speed alternate drop-back in the draw carriage cycle. 
These functions are crucial to the successful oper- 
ation of the Lomatic. The wonderfully smooth and 
steady drawing speed gained from Oilgear equip 
ment means the production of uniformly high qual- 
ity stock. The operator has full manual control of 
his machine for set-up and test purposes. He has 
remote pushbutton control of each carriage... and 
full automatic continuous operation. These supe- 
riorities result from the Oilgear simplified fluid 
power and control system. 


Exit end of draw- 
bench showing 
the twin Oilgvar 
Fluid PowerPumps. 


Schematic plan view of 
the Loma machine made 
by Loma Machine Mfg. 
Co., New York, New York. 


DISCHARGE RACK 


í 
Ha i La 


:— ü Ed 


ROUND-STRAIGMTENER 
AND POLISHING MACHINE 


Here is another outstanding achiev 
design where Oilgear Fluid Power plays 
in enabling the designer and 1 
flexibility of application and « 
of construction, engineering and 


and built-in protection against overlo: 


You can do things with this power you CAN'T do with 
any other power... and you can do them BETTER with 
Oilgear Fluid Power equipment. What is your problem? 
Write THE OILGEAR COMPANY, 1571 W. Pierce 
Street, Milwaukee 4, Wisconsin. 


PIONEERS IN FLUID POWER 


Pumps, Motors, Transmissions, Cylinders, and Valves 
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and manufacturing techniques. Con 
position and application of glazi 

Enamels on metal. Color formatio: 
in glasses and glazes. Ceramic stair 

and colors Processes used for de ( 
rating ceramic ware. Composition of 
cements and plasters 


Powder Metallurgy 


160 pp 63 X 93 inm. Volume 9 of ti 
Selected Government Research Re 
ports, publ; hed for the Technical In 
Formation and D cHmMeNTS Unit of t/ é 
Department f Scientific and Industria 
Research by His Majesty's Stationar) 
O fce $2 52 


The reports oll 
have been selected from ri 
carried out under the direction of 
British Ministries of Supply and Air 
craft Production, now combined as the 
Ministry of Supply. There are ten re 
ports in-all. These are: the surface 
energies of Metals and Alloys; Ex 
amination of Sintered Metal Com 
ponents; Properties of Engineering 
Iron Powders; Production of Iron 
Powder by Electrodeposition; German 
Sintered Iron Bearings; Sintered Iron 
Driving Bands for 20mm ammunition ; 
Sintered iron—copper compacts; alu- 
minum alloy made by powder metal- 
lurgy; German developments in non- 
carbide powder metallurgy; Tensile 
strength of titanium at various tem 
peratures. 

These reports include up-to-date in- 
formation on each of the aforemen- 
tioned subjects. This volume is well 
illustrated with photos, photomi- 
crograph charts and sketches. It pre- 
sents complete theoretical and practi- 
cal information relating to the powder 
metallurgy science and techniques. 


cted in this volume 
search work 


the 


Manufacturing Processes 


Third Edition, MYRON L. BEGEMAN, 
Professor of Mechanical Engineering, 
The University of Texas. 6 x 9 in., 
608 pages. Published by John Wiley & 
Sons, Inc., New York, N. Y. $6. 





By combining into one volume the 
subjects usually taken up in metal proc 
essing or shop laboratory courses, thc 
need for several texts is eliminated 
Approximately fifty per cent of the 
1 ^ +l | 
book is devoted to the subjects of 
foundry practice, pattern work, plas 
tic molding, powder metallurgy, hot 
and cold working of metals, heat treat- 
ment and welding. The latter half of 
the book is given over to measuring in 
struments, cutting tools, machines and 
their accessories. In all cases the infor 
mation ia fandementsl in chaescte: 
mation 18 Tundamental in Character, 
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lescribing the, machine. or process as 
well as discussing its range of applica 
tion and limitations. In preparing this 
material, an attempt has been made 
to present it in a logical sequence so 
as to give the reader a comprehensive 
picture of present-day manufacturing 
processes Ihe subject matter is con 
densed as much as possible, omitting 
those details that can easily be covered 
by lecture The purpose of the text 
ontinues to be the training of engi 
neers in technical fundamentals of im 
portant manufacturing processes, engi 
neering materials, and in the modern 
machine tools necessary for processing 
these materials. It should also be 
found useful as reference reading for 
graduate engineers, especially those en 
gaged in production work, designing 
and tool engineering 

New chapters in this edition are 
Cold Forming of Metals—Miscellan 
eous Processes, and Cold Forming of 
Metals—Press Work. In addition, the 
chapters, Special Casting Methods, 
Plastic Molding, and Welding and Al 
lied Processes have been rewritten with 
much new material added. All other 
chapters have been carefully revised 
with particular empasis on recent de 


he various machines 


velopments Kt 
and processes and the tools they usc 
Special attention has been given to the 


illustrations, most of which are new 


Industrial Process Control 
By Statistical Methods 


JOHN D. Hee, Industrial-Statistical 
Analyst, United States Rubber Com 
pany, 297 pp, 6x 9 in. Published by 
McGraw-Hill Book Co., 330 W. 42 
St., New York 36, N. Y., $6 


In this practical manual, the indus 
trial reader will find how to use statis- 
tics to control the quality of industrial 
products during the manufacturing 
process 

Here is adequate training both in the 
statistical methods required and in the 
practical and technical problems of 
applying them to factory processes 
Keeping mathematics on as nontech- 
nical a level as possible, the book tells, 
in step-by-step detail: (1) how to in- 
stall a program of statistical quality 
control in the factory; (2) how to 
operate and administer an established 
program 

Here will be found, presented in 
such a way that the busy plant man 
can put the facts to early use: 

(a) How to present process data 
graphically 

(b) How to construct frequency histo- 
grams and curves. 

(c) How to estimate factory process 
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FARM IMPLEMENT AIRCRAFT CONSTRUCTION 
RE-DESIGNED Original Design RE-DESIGNED 








MILITARY 








OIL MINING 
RE-DESIGNED Original Design RE-DESIGNED Original Design 







TRANSPORATION 
RE-DESIGNED 


BY UNITCAST 


IS YOUR INDUSTRY REPRESENTED ? 


UNITCAST sales engineers and technical staff backed 
with 30 plus years of practical "know how" arc daily 
offering suggestions or advice on casting problems to 
ASSURE our customers the best. Why not let your prob- 


lems become OURS to solve. 


INDIVIDUAL attention is given to EACH casting 
from the blue print stage through all phases of pr 
tion before releasing the pattern for construction. CON- 
STANT follow up BOTH at Unitcast foundri 


ICS a ] 
the customer's plant serve to assure the ULTIMATE in 
complete acceptance of Unitcastings 

It is our desire to be the guardian of your good name 
Specify UNITCASTINGS for more consistently TOP 
QUALITY CASTINGS. . . . in less ‘time and at less fin 


ished cost 


UNITCAST 


Corbüratiog M Du EM 
hei f f tne 4 R 
QUALITY STEEL CASTINGS Per continuous dv 
pc Goguusen, foul. Coning 


UNITCASTINGS ARE FOUNDRY ENGINEERED 
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distributions and their relation t 
process control. 

(d) How to design and construct cor 
trol charts, with an explanation « 
their relation to frequency di 
tribution 

(e) How to tell how reliable test 
sults are. 

Because this book deals only with 
the statistical control of the industrial 
process, it is able to give a thoroug! 
and complete coverage of this funda 
mental field of manufacturing. 


Proceedings of the National 
Electronics Conference, 1951 





Volume 7, 607 pp, 6x 9 in. Published 
by National Electronics Conference 
852 East 83 St., Chicago 19, Ill., Clotl 
Bound, $5. 


Here printed together in standard 
book form are the papers presented 
at the most recent National Electronics 
Conference. This was held in Chicago, 
beginning on October 22 of 1951. 
The Conference is sponsored by the 
AIEE, Illinois Institute of Technology, 
IRE, Northwestern University, Univer- 
sity of Illinois, with the Society of 
Motion Picture and Television Engi- 
neers and the University of Wiscon 
sin participating. 

There were a total of 19 separate 
sessions at the Conference. Of par 
ticular interest were the following 
Servo Theory and Distance Measure 
ment; Application of Magnetic Ampl 
fier; Industrial Inspection and Meas 
urement; Industrial Applications; a 
second session on Magnetic Ampli 
fiers; and, Components, Measurement 
and Assembly. The several papers 
given at each of these sessions cover 
most of the latest developments in the 
fields covered during the meeting 





College Physics 


ROBERT L. WEBER, Marsu W. 
WHITE, and KENNETH V. MANNING: 
The Pennsylvania State College, 820 
Pb. Dx ww = Pu blish é d b ) th é 
McGraw-Hill Book Co., 330 West 42 
St., New York 36. N. Y., 36.50. 


This second edition follows the gen 
eral plan of the first edition. The 
authors present the basic ideas of 
physics at the college level. The sub- 
ject matter is presented in a method 
that develops ability to a oply basic 
physical principles with confidence and 
facility in the solution of physical 
problems. : 
Throughout the text, the vitality of 
physics is emphasized, especially in 
the chapters on atomic and nuclear 
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WRINGER GEAR AND HUB ASSEMBLY IRONER-ROLL DRIVE GEAR 
Wringer Gear Production 18 Per Hour Ironer Gear Production..... 

Governing Tolerances .002" Governing Tolerances 002" 
Number of Cuts Taken 1 Number of Cuts Taken...................... 1 


T HE FAC |» G E AR eoe Blackstone Company. 


by producing only the 
best, has built an out- 


the most economical right-angle drive standing reputation for 


quality in the electrical 
appliance field. 

When designing their well-known line of Blackstone Home Laundry 
Equipment, the engineers of the Blackstone Company specified face 
gears for the Wringer and Ironer-Roll drives because— 

The Face Gear has the outstanding advantage of being simple 
in design. It is that gear produced on the face of a ring by the 
generating action of a Gear Shaper cutter. In operation it runs with 


a pinion. Both are generated on Fellows Gear Shapers by cutters 
having involute teeth. 


The Face Gear and mating pinion are easily assembled. Axial 
displacement of the pinion will not in any way affect proper tooth 
contact provided that it is long enough to engage the full face width 
of the face gear. For a reversing drive, as illustrated, the teeth will 
mesh readily when shifting to change direction of rotation. 

The Face Gear tooth shape provides maximum tooth strength. 
Progressive tooth action and strength reduce the possibilities of 
breakage to a minimum and assure long life in service. The sides of 
the teeth on the face gear are practically straight. The inclination 
of the sides of the teeth varies, being less at the inner ends and 
greater at the outer ends. The tooth action of a face gear and pinion 


in operation is somewhat similar to that of helical gears operating 
on paraliel axes. 


The Face Gear is simple to produce, easy to assemble and 
gives long trouble-free service, thereby making it the most eco- 
nomical right-angle drive. 


THE FELLOWS GEAR SHAPER COMPANY 
Head Office and Export Dept., 78 River Street, Springfield, Vt. 
Branch Offices: 323 Fisher Bldg., Detroit 2; 5835 West North 
Avenue, Chicago 39; 2206 Empire State Bldg., New York 1 


GEAR SHAPERS e CUTTERS AND SHAVING TOOLS è GEAR INSPECTION INSTRUMENTS 
SHAVING MACHINES e THREAD GENERATORS © PLASTICS MOLDING MACHINES 


Propuct ENGINEERING — JUNE, 19 





























































=== Aw 


= Va 


(aa 


ALIM 


Technical Service Data Sheet 
Subject: IMPROVED DRAWING AND COLD 


FORMING WITH GRANODRAW 

















INTRODUCTION: 


When steel is phosphate coated with 


Granodraw" prior to working it, 
cold 
im- 
proved. In fact, the protective phos- 
phate coating makes the cold extru- 


SION Of stec | 


drawing, extrusion, and other 


forming operations are greatly 


possible 


Getting cold steel to flow depends 
on the unique properties of this coat- 
ing. Its non-metallic phosphate crys- 


tals are physically and chemically 


idapted to acquire a strongly adsorbed 





adher- 
ent phosphate coating and adsorbed 


lubricant. The combination of 





lubricating film possesses a low co- 


efficient of friction while maintaining 
extremely high 










ms integrity under 


deforming pressures 


'"GRANODRAW" DATA 


E ;ranodr LW 


faces in an 
or high 


cases, shells, et stamping 


necking; nosing; and upsetting 


The 


Granodraw 


T 
following are 


rior to cold forming steel 


I 
Drawing of wire, bars, tubing, etc 


less Scratching, re ed pull 


wall thickness, longer extrusions, elimin 





k 
A95 


immersion Or Spray process. 


ation 









ant pr 


When 


lubricant, the coating reduces friction under conditions of low, 


of some 


WRITE FOR FURTHER INFORMATION ON "GRANODRAW" 
AND ON YOUR OWN METAL PROTECTION PROBLEMS. 


phosphate coating and a 


ICAN: CHEMICAL. Pains; Comeau 
AMBLER 


PENNA. 


The drawing of wire and many other cold 


forming operations — including the cold 
extrusion of steel -— are greatly facilitated 
by the application of a "Granodraw" 


suitable 


ior to working 


zinc phosphate coating chemical is applied to pickled sur- 


used with a suitable 
medium, 


leforming forces encountered in such typical operations as: 
cold extrusion of steel; cold shaping; deep drawing (tubs, cartridge 
drawing of wire and tubing; 


ironing; 


ADVANTAGES OF PHOSPHATE COATING WITH 
“GRANODRAW” PRIOR TO COLD FORMING STEEL 


among the advantages indicated for phosphate coating with 


— Improved lubrication; improved surface; 


greater percent reduction per pass; reduced die 
wear; longer die life; lower die maintenance and cost; reduction in corrosion, 
Drawing of stampings, shells, shell cases, etc. — Improved lubrication; reduced 
reakage; reduction in scrap; deeper draws; less scratching; elimination of 
some annealing, less wear on dies, 
Cold Extrusion — Improved lubrication; increased strength of parts; improved 
surface; reduction in load on press; greater dimensional accuracy; more uniform 


annealing; less corrosion 


lubri- 
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physics, and in the many biographica 
notes. 

Each chapter includes a list of dis 
cussion questions designed to develo; 
reasoning ability rather than memory 
alone. Definitions, defining equations, 
units, laws, and princ iples are concisely 
restated at the end of each chapter 
and arranged to provide a quick and 
systematic review. 

In this edition, many of the chapters 
on electricity have been revised. The 
chapter on electronics has been largely 
rewritten to emphasize the conduction 
of electricity in gases and in vacuum. 
The section on  twentieth-century 
physics has been expanded and re- 
vised to trace the historical develop 
ment of our present ideas of atomk 
and nuclear physics. 

Although calculus notation has been 
avoided in the body of the text, im 
portant derivations carried out by cal 
culus methods are included in the 
appendix for the reader's benefit 


Receiver Troubleshooting 
And Repair 


ALFRED Å. GHIRARDI. 822 pp, 6x 9 


in. Published by Rinehart Books, 
Inc., 232 Madison Avenue, New York 
16, New York. $6. 


This book provides information 
necessary for recognizing, locating, and 
repairing defects in radio and televi- 
sion receivers. The style is clear and 
simple, and the language is practical 
and nonmathematical. Tables and 
charts are used throughout the book 
to present step-by-step procedures 
Over 400 illustrations help explain 
what, how, when and where troubles 
are traced and repairs effected. 

The book starts with a careful 
analysis of radio and TV components 
and the reasons for their failure in 
receiver circuits. Then follows an 
analysis of preliminary questions, ob 
servations and checks, static tests, 
dynamic tests, and the intelligent com- 
bination of all these methods into a 
practical and direct-approach servicing 
procedure. Special pro blems involved 
in serv icing communic ations receivers, 
a-c/d-c receivers, battery-powered sets. 
and television receivers are covered in 
further chapters. 

Realignment of AM, FM and TV 
receivers is given complete treatment, 
a separate chapter for each. The 
placement problems for the most im 
portant types of receiver components 
are covered in detail. Finally, two 
chapters cover servicing problems con 
nected with record changers and re 
corders, respectively. 
ENGINEERING 1952 
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HERE'S A DRUM TH, 


Ever wonder bow a Diesel locomotive's speeds are 
controlled from stand-still to full speed? The throttle 
lever turns this contact drum, actuating governor 
solenoid controls which in turn control the speed 
of the Diesel engines. The throttle has ten positions: 
stop, idle, and running speeds one to eight. Each 
running notch on the throttle controller increases 
the engine speed in increments of 75 r.p.m., from 
275 r.p.m. at idle to 800 r.p.m. at full throttle. 
A leading Diesel locomotive manufacturer designed 
this mechanism which uses two C-D-F materials 
to do a job requiring unusual insulating and 
mechanical strengths. 

The drum body is molded C-D-F Celoron, a 
phenolic The 


special shape, a sector of a cylinder, is uniformly 


macerated canvas-filled material. 
molded and is half the weight of aluminum... 
dimensionally stable... of superior electrical and 


mechanical strength. Eight and a half inches high, 


the drum has been drilled and broached; brass 


— Q—— Continental- Diamond tre 


GENERAL OFFICES 


fi 


2 


A controller contact drum assembly, constructed 
of Celoron, Vulcanized Fibre and Brass 


y g 


E" & " 28 . P3 P% — 
2 HA RD as) DE 


- 


screws attach a cast brass contact surface, milled 


to give the desired contact arrangement. 


Tough, flexible C-D-F Vulcanized Fibre is 
between the contacts, enabling the contact fingers 
to slide from the metal to the insulated surface 
without dipping into the space between the con- 
tacts. Fibre was specified because of its unusual ar« 
extinguishing and non-tracking characteristics 
Whenever a circuit is broken, the resulting arc is 
drawn out across the surface of one of the Vul- 


Fibre 


surface of the phenolic drum from the arc. 


canized segments, thereby protecting the 


If you have an insulating problem, probably a 
C-D-F product is the answer. C-D-F manufactures 
and fabricates electrical insulation, laminated and 
molded plastics, Micabond and Teflon tapes and 
sheets. Sales offices are located in principal cities. 
Call C-D-F 


man to know! 


engineer—he's a good 


Company — 


your sales 


NEWARK 40, DELAWARE 
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roof of Precision 


that means tighter fastening! 


See the unique multiple-spline socket in that large l-inch 
Bristol Socket Screw. 

You'll find this same exclusive Bristol feature (vital to 
tighter tightening) in every one of the 7,438 tiny No. 0 Bristol 
Socket Screws held in that 2 oz shot glass. 

It takes precise machinery ... painstaking effort ...to make 
them that way. But it’s worth it ...to give you shock-resistant 
fasteners, precise enough to be used in electric razors, cameras, 
communications devices, instruments of all kinds. 

The multiple-spline socket permits tightening beyond limit 
of ordinary screws... turns internal wrenching force into rotary 
motion, not expanding pressure. Hence, no bursting, no round- 
ing out of socket walls — even in sizes down to No. 3, 2, 1, 0 
wire size. Result: maximum resistance to vibration. 

Other advantages: ideal for compact assemblies and hard- 
to-get-at fastening points. For disassembly, a reverse flick of 
wrench loosens the set. 


Only pristot gives you the right socket screw for every application 


BRISTOL 


Multiple-Spline and Hex Socket Screws... Cap and Set 


a 
The Bristol Company | 
Mill Supplies Division | 
121 Bristol Road, Waterbury 20, Conn 
Please send me free sample of Bristol's Multiple-Spline Screw and | 
bulletins showing applications to | 
NAME n RUD EMEN o -— | 
COMPANY à — adn 
ADDRESS ind » | 
DU dn — ZONE — STATE | 
Screw Sizes 1 — ———— — 
Ovr problem is mainly... VIBRATION | 
sæ 


COMPACT DESIGN FREQUENT TAKE-APART [] 
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Write for 
Bulletin nyu 





WHERE CAN 
YOU USE THIS 
AUTOMATIC VALVE? 


* No pilot valves 

€ Temperatures to 400°F. 

€ Differentiol Pressures to 
150 Ibs. 

© immediate full fow 
Heavy duty construction 


reny 4 
ya 


813 WOOD ST. THREE RIVERS, MICHIGAN 





Yesterday's 


"impossible" 
designs 


are being executed successfully with 
Micro Ground Miniature Ball Bearings 


my7 America’s first and only fully ground minia- 
d ture ball bearings, Micro makes possible 
‘i. design refinements unheard of only a few years 
ago. With 85 sizes and types from 34” down 
to !$£" o.d. and in tolerance ranges of ABEC-5 and 
above, Micro bearings offer tremendous opportunities 
to minimize space, weight and friction and at the same 
time to retain high capacity. Yet Micro precision 
ground bearings actually cost less than comparable 
unground miniatures. 


Write for Technical Bulletin No. 50 


New Hampshire Ball Bearings, Inc. 





3 Main Street, Peterborough 1, N. H. 
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Meet William L. Harris 
Superintendent 


International Packings Corporation 


Affiliated with Graton & Knight Company 


Graduating with a B.S. Degree in Chemistry 
from Hamline University in St. Paul, Mr. Harris 
has devoted his entire career in the two fields of 
synthetic rubbers and leathers. As a scientist, the 
government called upon him as a technical ad- 
viser to supervise the GRS rubber program. As 
a production man, he has served as foreman, 
production manager, and ultimately as develop- 
ment manager for new and experimental work 
on mechanical packings and specialties. This 
background has ideally fitted him for his present 
job as Superintendent. He knows his materials 
and what each can do. Equally important he 


knows how to make these materials into efficient 
packings. 









O There's practical know-how 


* * 
in the manufacture of packings 
The type of packings, the material from which they are made, the treat- 
ment given that material are important. At G&K-INTERNATIONAL 
; you'll find a wealth of experience on which to base a wise choice. 
Equally important is how these packings are made — the step-by- 


k step adherence to tolerances, both dimensional and physical; the 
proper sequence given to operations and treatments so as to obtain 
to the fullest those qualities that mean longer life and more efficient 


V 


O 
g 


service; and, of course, modern machinery, skilled workmen and in- 





telligent supervision all combined to produce those packings most 
A dii caa a aaa economically. These production advantages are all yours when you 


we want you to meet these men. Their specify G&K-INTERNATIONAL packings. 
experience is yours to command. Let us show you how your packings may be made to give you longer 
life and more efficient service. Call in our engineer, give him all the 
facts about your installation, and our recommendation will follow 


promptly. 






second 
century 
a c 
ae, Leather and synthetic packings 
KNIGHT 
ESTAB 1851 
GRATON & KNIGHT COMPANY INTERNATIONAL PACKINGS CORPORATION 
Worcester 4, Mass. Bristol, New Hampshire 
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There's a helpful A ES WHICH 


design tip in | 


this use of y Y-A COATING 


A `~ AM 
flexible shafts Pm GRAY IRON? 


8 pages — 25 cents a copy 






Applications ^or gray 
iron in your pro lu^ts can 
be greatly expanded if 
surfaces of castings can 
meet a wide variety 





of finish specifications. 
Since gray iron is in 
many respects one of the 














most economical of base 
metals, careful consider- 
ation of applicable fin- 
ishes is worthwhile. 

This Special Editoria! 
Report by Charles O. 
Burgess, Technical Di- 
rector, Gray Iron Found- 
ers' Society, will serve as 
an invaluable guide for 
organic and chemical fin- 
ishes for the manufac- 
turers of gray iron 
products. 

Copies of. other reports 
in Product Engineering's 









Ihe S.S.White flexible shaft couples the trip odometer mechanism 
to the reset knob. The shaft makes it possible to place both the 
instrument and the knob wherever desirable both for appearance 
and for convenience. This extra freedom that S.S.White flexible 


shafts give in locating coupled parts is a mighty important advan- 













tage in designing any equipment. 


The shafts will prove useful in many other ways. Their installation 









presents no problems — they can by-pass obstacles in their path — series of full-color arti- 
will operate around turns — are simple to connect — and require cles covering product im- 
no alignment. Furthermore, they are designed to provide smooth, provement through bet- 
positive operation at all times. ter surface appearance 
There's no simpler way to transmit power or control in paths other and protection are also 
than straight lines. It may pay you to check your present methods available. Write for an 
of coupling and see if you can't possibly do it better, faster, easier editorial reprint order 
and more economically with S.S. White flexible shafts. form, listing titles and 
costs. 


Send for This 256-Page Flexible Shaft Handbook 


Complete, authoritative information on flexible shaft construc- 






tion, selection and application. Copy sent free if you write us 





direct on your business letterhead, giving vour title. There's 







READER SERVICE DEPARTMENT 


no obligation 


ne ct he mvusterar DIVISION PRODUCT 
DENTAL MFG. CO. Dept. D, 10 East 40th St. ENGINEERING 


NEW YORK 16, N. Y. McGraw-Hill Building, 
New York 36, N. Y. 








Western District Office * Times Building, Long Beach, California 
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DELCO FEATURES MAKE DELCO FINEST 


Aluminum rotor conductors, 
end rings and fan blades. 


Oversize steel-backed tin 
babbitt sleeve bearings. 


Varnish-dipped and baked 
motor windings. 


Resilient rings of special oil- 
resistant material. 


large oil reservoirs cast 
integrally with end-frames. 


Exclusive Delco Thermotron 
for automatic motor protection. 


Wherever fractional motors are needed 
—for small power tools, pumps, com- 
pressors, or any of hundreds of appli- 
cations — vou'll be sere of satisfactory 
performance by using Delco motors 
for the job. 

From every standpoint, electrical and 
mechanical, Delco motorsare engineered 
and built to deliver peak performance. 
And the way Delco motors stand up on 
the job has created a reputation for 
dependability — Delco dependability — 
that's unmatched in the field. 

Get the data on Delco motors—and on 
how they best fit your needs—now. 
Write Delco Products, Dayton, Ohio, 


or the nearest sales office. 


DELCO PRODUCTS 


Division of General Motors Corporation 
Dayton, Ohio 


SALES OFFICES: ATLANTA - CHICAGO - CINCINNATI - CLEVELAND -+ DALLAS 
DETROIT - HARTFORD -+ PHILADELPHIA -+ ST. LOUIS -+ SAN FRANCISCO 
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Have a Job Too Tough 9 
for a Standard Motor , 


THATS THE KIND WE WANT 


for instance... 


Transport Products Corp. of 
Louisville, Kentucky, needed a 
motor to operate automatic cross- 
ing gates. The motor had to be 
extremely efficient because it 
operates from high cost storage 
battery current. For obvious rea- 
sons it needed to be fool-proof 
and it had to be tough because the 
lowering gate forces the motor to 
operate in reverse to generate 

current within itself. This 

brakes the arm's descent. 


HERE IS THE WESCHE MOTOR 
THAT GETS THE JOB DONE! 


Your special motor requirement is probably far 
removed from railroad crossings but if it's out of 
the ordinary, Wesche engineers are ready to come 
up with the motor to do, not a job...but the job. 


THE B. A. WESCHE ELECTRIC CO. 
1624 Vine Street e Cincinnati 10, Ohio 


P.0. BOX 719 


PRODUCTS FOR 
BOILER and TANK 
MANUFACTURE 


In 
[2 CATALOG P-2 


7 
“COMMERCIAL’ 
Ready for (foo NOW! 


WRITE FOR IT 


THE COMMERCIAL SHEARING AND STAMPING C0. 


YOUNGSTOWN 1, OHIO 
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These inexpensive, efficient artificial shoulders 
save metal and money on Wisconsin air cooled 
heavy duty engines. 

And in addition to saving money and metal, 
retaining rings save many costly hours in as- 
sembly time. Instead of the former wasteful 
practice of cutting down large shafts, you can 
redesign to groove smaller shafts and use these 
high grade steel rings. In your housings, too, 
rings will save money and improve your prod- 


ucts, your machines and your profits. 

Every product—metal, wooden or plastic—and 
every machine should be examined now to see 
where shoulders and collars can be redesigned 
to effect great savings by the use of steel retain- 
ing rings. 

Let us show you how they can do an efficient 
job for you on your shafts or in your housings. 

Write today for booklets on many types of 
National Retaining Rings. 


THE NATIONAL LOCK WASHER CO. 


NEWARK 5, N. J: 


OQ UA 


Jung, 1952 


MILWAUKEE 2, WISCONSIN 
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molds new reinforced materials . . 
: : Complete, comprehensive guide 

Into Ehctrical UT TIE / to piping design and application 
—The data and methods 


you need for solving 
every piping problem 


ERE is an indispensable tool 
for the engineer, contractor, 
and designer, the famous 
PIPING HANDBOOK. This vast 
compilation of data and methods for 
most effective use of piping puts at 
































High your fingertips all the principles 
Impact that influence the design, construc- 
Strength ; tion and use of piping systems. Any 
High fact, on any phase of piping practice, 
Heat is here in clear, dependable, acces- 
Resistance | sible form. 
Excellent 
Di-Electric p i p i Pd G 
Strength makes possible 
€ HANDBOOK 
for 
MOLDED 
Electrical Fourth Edition 


Components By SABIN CROCKER 


Ghendodi Senior Engineer, Engineering Division, 
emca Tbe Detroit Edison Company 
Resistance 


1376 pages, 42 x 742, 334 illustrations, 
329 tables, $8.50 


Solve your piping problems with the help of this practical handbook 
packed with piping fundamentals, materials and techniques . . . and 
authoritative information you need on codes, dimensional standards, 
materials specifications, construction details, cost estimating, eto. It 
shows you the best types of apparatus for each job... brings yew 
scores of methods for using equipment for best results, helpful analyses 
of the details of each job, easy-to-follow explanations of every phase 
of piping from start to finish. 


Covers these piping fields 


n * Steam Power-plant Piping * Fire-protection Piping 
, * Building heating * Oil and Refinery Piping 
* Pl * Gas Manufact d Distributi 
S these Performance and |: icra: men rumo noe n 
* Water-supply Piping * Hydraulic Power Transmission 


Cost Advantages for Your Products SEE IT 10 DAYS FREE 


New molding compounds composed of Fibre Glass, Nylon, Rubber Look over this handbook at your leisure; note its wealth of helpful 
Phenolics are making electrical components more durable and diagrams, curves, flow sheets, tables and photographs. . . ite practical 
efficient, with application advantages in performance and economy. and accurate solutions of everyday problems. Return of the coupon 


Triple "M" experts can help you in building a better product. Send below brings you a copy for FREE EXAMINATION. Send for it today. 


your blueprint or description and functions of your unit, specifying x 
electrical and mechanical prop- McGR AW - HILL 
erties required. Triple “M” will ON- APPROVAL COUPON 


be h t k th yor i 
Se ce rer ee ae ee McGRAW-HILL BOOK CO., 330 W. 42 Street, New York, 18 

Send me Crocker’s PIPING HANDBOOK for 10 days’ examina- 
tion on approval. *n 10 days I will send $8.50, plus few cents for 
delivery, or return book. We pay for delivery if you remit with 
this coupon; same return privilege. 


the design and production 


stages, without obligation. &G 
eMidwot 


Name 
* Address . à oes —"— Sad éd Ra qe Ex Lea Sc oer 
Electric Motor Makers CHI reece e Zone li, erinnere 
: find Triple "M" Catal t , 
and Manufacturing Company e cnn — NENNEN Lo 1er e£rcosqaxv EAE EVI REFn v aO MR SITRRENRS ER ERR NEN 


Electric Motor Com t 
4630 W. Fullerton . Chicago 39 ctric Motor ponents 


Customolded Plastics 


Position . FPE-6.52 


indispensable. Send for your copy 


Books sent on approval in U. S. and Canada only. 


— a a a ao a ao ao a a ao a e a o o a a e o a o e a anal 
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dU LE AIRFLEX CLUTCHES 


RuLeE ONE in designing and engineering high-efficiency 
machines is to insure peak performance of the finished 
equipment by specifying FAwIcK AIRFLEX CLUTCHES 
AND BRAKES. Their compact, rugged design and simplic- INDUSTRIAL CLUTCHES AND BRAKES 
ity not only make them easily adaptable in all types of in- à 
stallations but also provide top-efficiency performance WILL BRING YOU: 
under the most severe operating conditions. 
PLus operating advantages— Instant full power trans- 
mission, shock-free engagement, cooler friction sur- 
faces, and low maintenance are "built-in" features of 
Fawick AIRFLEX units. 
The high-efficiency-performance records of increasing 
thousands of Fawick-equipped machines in industrial 
production offer proof of the operating results obtained 
with FAWwICK. 
Insure top performance for your design with superior 
FAWICK AIRFLEX CLUTCHES AND BRAKES. 


The FAWICK AIRFLEX COMPANY, Inc. 


9919 CLINTON ROAD © CLEVELAND 11, OHIO 


For further information on Fawick Industrial 


v fi Clutch and Brake Units, write to the Main 


INDUSTRIAL CL Rew AND BRAKES Office. Cleveland. Ohio. for Bulletin ML-22. 
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For maximum strength and accuracy of metal 


parts, Ritco Bright Finish Drop Forgings are out- 
standing. Smooth and free of flash, they are pro- 
duced in steel or non-ferrous metals, in weights 
from !4 Ib. to 15 Ibs. It pays to remember Ritco 
for drop forgings, special fasteners, and regular 


and heavy head finished body bolts . . . also 
for machining and grinding. 


Send blueprints for free estimates. Rhode 


Island Tool Company, 148 West River St., Prov- 
idence 1, Rhode Island. 


Exclusive New England Representatives for Cleveland Cap Screws 


SERVING AMERICAN 


IDEA FOR DESIGN ENGINEERS: 


At last —a DETACHABLE Line Cord that eliminates trail- 
ing cords on your products as they go down the line 


just pop a simple terminal socket into a ł” hole on 
your equipment, solder AC connections to terminal 
socket just as with your other inside soldering. Elimi- 
nates all special planning, training, grommets, Under- 
writer's knots, etc. Assembly works out cheaper than 
permanent cords. 





Any-leng 
s wed le 
be p Geo 
grasping ds 
Thus . . . when your equipment reaches the end of your 
production line, simply plug in the beautiful color-matching 


Detachable Line Cord, that gives your user a choice of just- 
right length, and adds the final touch of Quality and Con- 
venience that hallmarks your product as deluxe. 


ELIMINATE THIS > 

y» QP 
MR. A zL G X s. E 
SEND $1.00 FOR “LABORATORY WORK KIT 416" 


GIVING YOUR MODEL SHOP CORDIZING 
ELEMENTS FOR A VARIETY OF REQUIREMENTS. 


ST., BROCKTON 64, MASS. 





135 N. MAIN 





/^ BipeN Paopucrs CompaNv 


ieu ure 
"usebolders 
Á + 





Smallest (g eae 
AC Outlets Line €« 


400 









INIDUSTRY.SINCE '5834 


FOR YOUR PANEL 


A NOVEL and UNIQUE CIRCUIT INDICATOR 


DESIGNED FOR 
NE-51 NEON LAMP 
For 110 or 220 
volt circuits 
The required resistor 
is an integral part 
of this assembly 
—"built-in," 
RUGGED 
DEPENDABLE 
LOW IN COST 


g LS 
WILL YOU TRY A SAMPLE? 


Write on your company letterhead. We will act at once. 
No charge, of course. 
SEND FOR THE 192 PAGE HANDBOOK OF PILOT LIGHTS 
Among our thousands of Pilot Light Assemblies there is one 
which will fit your special conditions. Many are especially 
made and approved for military use. We pride ourselves 
on prompt deliveries—any quantity. 


ASK FOR OUR APPLICATION ENGINEERING SERVICE 
Foremost Manufacturer of Pilot Lights 
The DIAL LIGHT COMPANY 


of AMERICA 
900 BROADWAY, NEW YORK 3, N. Y. 































SPRING 7.1300 
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It's a small part for a Dictaphone Time-Master 






Dictating Machine . . . Dictaphone engineers tried 






machining the figure-8 cam groove and 


inserting two triangular rise-points. Too costly! 







The part illustrated was made 
Then they tried casting in brass by the lost wax 


by The Wel-Met Co., Kent, Ohio 






method. Unsatisfactory groove! 





















The irregular contours, changing radii, the 


rise-points in the cam groove, pointed to powder metallurgy as the solution of these complex difficulties 
The precision of this method is such that machining or finishing operations are often eliminated 


Tolerances as low as -+- .003” are easily held; on some parts as close as 1”. Production rates 
run as high as 50,000 per hour per press. 


The pressing and sintering processes create novel alMoys, as of copper with steel or copper with 


carbon ... permit the combining of oil and metal to give long self-lubricating bearing life . . . cut costs 


of many parts to a fraction of what they would be by machining, casting, forging, stamping 


Stokes engineers . . . designers and builders of the presses on 
which powder metal parts are made . . . will gladly consult with 
you on the suitability of your parts for powder metal STOKES MAKES 


production ... or on their re-design to adapt them Plastics Molding Presses, 


to this money-saving method 


Industrial Tabletting 
and Powder Metal Presses, 
Pharmaceutical Equipment, 
Vacuum Processing Equipment, 


High Vacuum Pumps and Gages, 





Special Machinery 


F. J. STOKES MACHINE COMPANY, 5500 TABOR ROAD. PHILADELPHIA 20, PA. 
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$700 saved... 


more efficiency gained 


BARCOL 
MOTORS 


Like the side-show fire-eater, who must 
blow just right to keep his spectacular 
flame going, an oil burner requires the 
right amount of air to keep its flame 
correct and efhcient. Breese Burners, 
Inc., of Santa Fe, New Mexico, make 
this "Drafbooster" — a fan, driven by 
a lype DY AB Barcol Motor — to pro- 
vide a positive, and adjustable, supply 
of air for vaporizing type oil burners. 
The “Drafbooster” is used on burners 
for furnaces, space heaters, cooking 
ranges, and floor furnaces. A series 
rheostat can be used to govern the 
motor speed so as to obtain proper 
proportion of air to oil over a wide 
range of heat outputs. W rite for Barcol 
Motor Bulletin F-3168-1 for data. 


BARCOL MOTORS 


Unidirectional, synchronous, and 
reversible motors — with or without 
reduction gearing — open or enclosed 
types — up to 1, 30 h.p. Engineering 
service available. 











BARBER- COLMAN COMPANY 


1218 ROCK STREET * ROCKFORD, ILLINOIS 





ourtesy 
IOWA 
MFG 





| l OWA MFG 
ifacturer f this super-tandem 
int which employs a 14" STOW 

haít, operating at 800 RPM 





{+ s a p 
ha 1 H "m oY 

lai iS SNOWN per- 
$ ) laqres either ine 


This is another fine example proving the 
efficiency, the practicability of STOW 
flexible shafting. 


tas CcDAAYAT 
| $ " & «514 T nauneers r 
wW ny " wii) 251X7VV engineel on 





RIGHT HERE! 


Abbott Bearing Balls built into wheel and roller type 
— Write today for this free conveyors keep essential military and industrial 
bulletin 515 and Torque materials rolling smoothly and quickly. 

Calculator, containing Every Abbott Ball— DEEP HARDENED with a 

complete data on STOW mirrorlike, glass hard finish — is shock 
flexible shafting. No resistant and performs efficiently 

obligation, of course under high load factors. Use sf 
Abbott . . . the all round ball. 


Write for Abbott Catalog- 
Manual today. 























MANUFACTURING CO. 
426 State St, 
BINGHAMTON, N. Y. 


ENS ABBOTT BALL COMPANY 
55 Railroad Place, Hartford 10, Conn. 


PR 
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K USER ÅLUMINUM’S rod and bar plant 
at Newark, Ohio, is sapplying increas- 
ing tonnage of aluminum screw machine 
stock to American industry. 

At the same time. we are helping to 
meet the critical need for more forging 
stock, as well as for all types of alumi- 
num wire. We are providing the alloys 


to meet government specifications for 


kaiser A 


To bring America more of these... 


scores of essential products iie MON 
rivets to screw fasteners., from jet engine 
impellers to hand tools. 

Our engineering and technical knowl- 
edge acquired in these varied fields mas 
help vou. 

Sales offices in principal cities; Kaiser 
Aluminum & Chemical Sales, Ine.. Oak- 


land. California. 


© 


Ui Wi 


Setting the pace—through quality and service 





























FILLING AN INDUSTRIAL ORDER. Craftsman starting to 
“spindown” stainless steel guard bow] for laboratory centrifuge When and How 
unit. An example of the all-gage all-metal any quantity 

spinning capacity available at Teiner. Write for newest color 


| di: to Use 
PORCELAIN 
ENAMEL 
COATINGS 


8 pages — 20 cents a copy 








In line with the rising use of 
porcelain enamel coatings for a 
steadily increasing variety of 

















































T products, there are now hun- 
UM dreds of formulations available à 
MM i | for many different property re- hes 
/ i quirements ... in practically any emc 
Lr color you may want. tele| 
i i A N D ] This Special Editorial Report x 
contains invaluable information the 
on types of porcelain enamel mea 
coatings, application methods, war 
properties, and base-metal design W 
factors. It is one of Product Sten 
Engineering's brilliant series of pro! 
fuil-color reports on product im- i 
, CO. INC. 134 TREMONT ST., EVERETT 49, MASS. — € — On that 
n provement through better sur- ed 
face appearance and protection. A 
Copies of other reports in this day. 
series are also available. vari 
WHICH COATING FOR GRAY IRON? 
8 pages — 25 cents a copy 
for: IDENTIFYING YOUR PRODUCT 
* 8 pages — 25 cents a copy 
LUBRICA f ING PUMPS ELECTROLYTIC AND 
Pumps built for bearing lubrication service CHEMICAL — 
: Tener 8 pages — 25 cents a copy 
up to 500 psi handling lubricating oils. 
Ask for free bulletin 1803X. à To 34 GP.M TEXTURED ORGANIC COATINGS 
mS 8 pages — 25 cents a copy 
COOLANT PUMPS HOW TO PLAN PRODUCT COLORS 
ages — 20 cents a copy 
Viking coolant pumps feature the relief 8 pages "usc 
= ... no bypass needed. Handy port e ALUMINUM 
ocation. Just turn casing in bracket to 9 í 
: 8 pages 20 cents a copy 
fit your piping. Ask for free bulletin 
1100X. SELECTING ORGANIC 
COATINGS FOR METAL PRODUCTS 
HYDRAULIC PUMPS 8 pages —15 cents a copy 
: à i G.P.M PHOSPHATE COATINGS 
Suitable for pressures up to 500 psi on FOR MILITARY PRODUCTS 
hydraulic oils, intermittent service. 250 psi 8 pages — 25 cents a copy 
on continuous ` 
IVIKINE i ORTE. WRITE TO READER SERVICE DEPARTMENT: 
IKINGI! krdi ora 
AN HONORED NAME mr qur qu PRODUCT = 
IN PUMPING bulletin 303X. Bu 
EE: 5 To 200 = GPM 
ENGINEERING i 
ci 
See Our 
Cotclog te P U M P € 0 ji aM. NY McGraw-Hill Building, DI 
SWEETS Cedar Falls, lowa New York 36, N. Y. 
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The Marsh Electric Dial-Taper is a very 
efficient, compact unit. A turn of the 
telephone-like dial on the face of the 
machine produces, in a split second, 
the desired piece of tape accurately 
measured, cut-off and moistened with 
warm water. 

When designing the unit, the Marsh 
Stencil Machine Co. was faced with the 
problem of finding a standard motor 
that was compact enough to fit a limit- 
ed space, yet capable of continuous 
start and stop operation for an 8 hour 


day, pulling a roll of heavy tape of 
variable weight. 


“Bodine motors proved th 
our electric stencil machine. 
that would give € 
into a limited spac 
relatively dusty loc 
to 5,000 times per 
motors met all -ou 
indicates that we 


ations, an 


eir quality and de 
Our Dial-Taper req 
se wast 

ontinuous service wi 

nclosed 
«ue — dipeblo of cyclic oper 
8 hour work day. 
r requirements an 


e 
made a wise selection. 


MARSH 


DIAL-TAPER 
USES A 


BODINE MOTOR 


Design and space limitations dic- 
tated that a gear be mounted directly 
on the drive shaft of the motor. There- 
fore, to eliminate all possible end-play 
and run-out, and to insure proper 
meshing of gears, the motor (Bodine 
Type NCI-33) selected for the appli- 
cation had to have a very rigid frame 
and close tolerances. 

Before deciding on a motor for your 
application, it will pay you to investi- 
gate the possibility of using a standard 
motor. Bodine's wide variety of stand- 
ard motors— over 3500 in all types and 
ratings (1, 2000 to 1/6 hp)— might 
permit you to use a standard motor in 
place of a more costly special tvpe. 
And when special motors are neces- 
sary, this wide selection of standard 
motors tend to keep the number of cost- 
increasing modifications to a minimum. 


pendability in 
vired a motor 
h minimum — fit 

revent failure in 
yt ation up 
One of your standard 
d our field experience 


Marsh Stencil Machine Co 


Belleville, IIl. 


Bodine Electric Co., 2260 W. Ohio St., Chicago 12, Ill: 


BUFFALO 3, N. Y 
Ellicott Square—S,E. Sheo 


CAMBRIDGE 39, MASS. 
686 Massachusetts Ave.—W. A. Black 


CLEVELAND 3, OHIO 
4500 Euclid Ave.—W R. Uffelman 


DETROIT 27, MICHIGAN 
14511 Puritan Ave.—C. D. Miller 


DISTRICT AGENTS 


KANSAS CITY 6, MISSOURI 
903 McGee Street —T Pellmounter 


LOS ANGELES 13, CALIF. 
411 So. Wall $t. —H. M. Hall 


MINNEAPOLIS 4, MINNESOTA 
338 E Franklin Ave. —A C. Jacobson 


NEW YORK 18, N. Y 
55 West 42nd St. —MH. C. Mayorga 





ROCHESTER 4, N Y 
825 Commerce Bldg. —5$. E. Shea 


SAN FRANCISCO 3, CALIF 
995 Market $1.—J. F Cady 


CANADA —Renold-Coventry, Ltd 


Vancouver; Toronto; 
Hamilton; London, Ont.; 
Quebec; Montreal—Head Office 





— 
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Over 3500 Standard 
Bodine Motors 
(1/2000 to 1/6 hp) 


Built-in spur gear speed reducer 
motor Especially designed for 
instruments and control oppo- 


ratus 


Ball bearing motor with ter- 
minal box end shield for metal 
working machines ond other 
industrial applications requir- 
ing conduit connection 


A compact, flange-mounted 
double worm gear reducer for 


panel rheostats, magnetic sepo- 
rators and similar applications 


2 


Only 33%" in diameter 
in oxygen tent blowers, cen- 
trifuges, commutator undercut- 
ters, laboratory pipette shakers 
and similar devices 


w^ 


A single reduction, right angle 
worm gear reducer for propor- 
toning pumps, cated com- 
parators, chime strikers, etc 


Used 


THE POWER BEHIND 
THE LEADING PRODUCTS 








| | "I'll say they're 
If it has to be really NR ee 
oilproof VEMM *— ia 









RUTHMAN 
GUSHER 


COOLANT PUMPS 





Every Ruthman Gusher Coolant 
Pump is dynamically balanced to cut 
vibration to a minimum and reduce 
costly wear. There is no metal-to- 
metal contact within the pump. 
Heavy-duty pre-lubricated ball-bear- 
ings require no additional lubrication. 
Priming and packing are eliminated. 
Ruthman Gusher Coolant Pumps 
remain remarkably trouble-free for 
the life of your machine. Write for 
our catalog today. 


ut RUTHMA N | cus co. 


die 









































There's nothing to fatigue in 
Resistoflex hose — not the synthetic 
rubber jacket, the high grade yarn 
braiding, nor the compar tube. 


This Large Machine Has a 


And no gumming, eroding or swell- 
ing from oil either. For the compar 
tube is impervious to water-insoluble 
oils and compounds. The compar tube 
also adds more than necessary 
strength for medium pressures and 
shock loads in hydraulic systems. 


For years, many well known com- 
panies have standardized on 

Resistoflex Hose Assemblies to 
assure minimum line troubles 
and replacements, You, too, will 
find that Resistoflex quality 
pays off in the long run. Write 
for specification sheets. 













Marshmallow-Light Touch 
O 


The Peters Marshmallow Depositor performs 
numerous light-touch, high-speed operations for 
the baking industry. It's hopper deposits marsh- 
mallow or jelly on base cakes, which are fed 
continuously. ROCKFORD Pullmore CLUTCHES 
control the power transmission. Let ROCKFORD 
clutch engineers help design power transmission 
control for your "'light-touch" machines. 












2 ROCKFORD CLUTCH DIVISION si. 


. - pix .... 
pith P uen 
Sate mas tay Ud 8 an Pu On 209 Catherine Street, Rockford, lllinois, U. S. A 


ES STOFLEX ROCKFORD CLUTCHES 


CORPORATION 
Belleville 9, New Jersey 





406 Propucr ENGINEERING Jung, 1952 

















/ Positions itself 
in the 
fe Stuffing box... 


HERE'S HOW UNEEPAC WORKS 


Lips are positioned diametrically and ver- 


tically by center secticn of sealing ring 
Spaces between lips and heels allow fluid 
pressure to act upon each lip. 

Lips are protected by the projecting por- 


tion of center section against damage by 
excessive gland pressure. 


Lips are supported to prevent collapse or e 
distortion by excessive fluid pressure t e new o ns- anvi e 
Each ring correctly centers itself on the n. 

preceding ring so that they align vertically 
and nest perfectly 


automatic ring packing 


y 
YOU CAN SAVE ASSEMBLY TIMI by using Uneepac Because each Uneepac ring is a complete self- 
because its unique design practically eliminates protected packing unit, no header or follower 
packing installation troubles. 


rings are generally required—often an additional 
Each Uneepac ring is made so that it automat- saving in installation time. 

ically centers itself on the preceding ring when Uneepac is used on hydraulic presses, pump rods 

inserted in the stuffing box. Thus, the entire pack- and plungers, compressors and similar equip- 

ing set is aligned vertically and nested perfectly. ment. This automatic ring packing is available 
Uneepac rings nest so that each lip is always for shaft diameters from 58" up. 

exposed to fluid pressure and responds instantly For more complete information, ask for Bro- 

to its changes. Asa result, the assembled Uneepac — chure PK-58A. Address Johns-Manville, Box 60, 

set seals tightly with minimum friction, reducing New York 16, N. Y. In Canada, write 199 Bay 

wear on both rod and packing. Street, Toronto, Ontario. 


jjj __ Johns-Manville PACKINGS & GASKETS 


PRODUCTS 
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Coming in October... 
to help you design better 
products at lower cost... 


ANNU 
HANDBOOK 


he Least Expensive FOR 1953 
a 
.-+- Most Effective 
; I 

Mountings You Can Buy! |... | | 
L / This carefully edited, complete 
ORD, og COWWE : Handbook of all major design- 
The use of Lord Mountings and Bonded-Rubber engineering developments in 
Parts in every field of automotive transportation re- every field . . . as reported dur- 
sults in longer service life and greater economy of ing a year throughout the world 
operation. And as a bonus . . . Lord Mountings 
improve operator and passenger comfort. Hundreds 
of Designers and Engineers of transportation equip- } "bai 
ment have consulted profitably with Lord Engineers help than you have ever had De- 

for experienced and field-proved advice in isolating fore in one place. 


shock and vibration. They draw from over 27,000 


Lord Vibration-Control Mountings designed to meet M i Lal 
specific requirements. editorial service, over and above 


. will bring you more design- 


engineering facts, ideas, and 


It comes to you as an additional 


portation equipment or supply component parts Or UCT ENGINEERING. Its objective 
assemblies, Lord Engineering can help you: is to put in your hands, for care- 
Railway Cars and Locomotives . . . Trucks and Buses... . ful review and continuing ref- 
Airframes and Aircraft Engines . . . Earthmoving, Farm sonne vens chee doen, tes a 
and Road Machines . . . Air Compressors . . . Air Condi- —— — — So a 


tioners . . . Engine Generator Sets . . . Communication and and best ideas. developments, 
Signal Equipment. 


: i regular issues of PROD- 
If you manufacture any of the following trans- regular monthly issues of Prot 


and techniques in product-de- 


Lord Mountings are protecting the performance of ; 
e protecting the performance of sign engineering a full year has 
many more transportation units. : 


produced . .. and bv doing so to 


PTT 


FOR CONSULTATION WRITE OR CALL— | save vou the thousands of hours 


BURBANK, CALIFORNIA CHICAGO 11, ILLINOIS DALLAS, TEXAS of searching and study required 


to assemble comparable infor- 


( . 
mation for yourself. 


DAYTON 2 — i m 2 — NEW pem - s YORK n orisinal -— continninn 
pu» vearlv editorial service . . . the 
ANNUAL. HANDBOOK. OF 
PRODUCT DESIGN will make 

ee aa Propuct ENGINEERING more 
LORD MANUFACTURING COMPANY e ERIE, PA. | clearly than ever the most dy- 


namic and important source of 


PHILADELPHIA 7, PENNSYLVANIA ERIE, 


PENNSYLVANIA 


A 


HEADQUARTERS FOR 
VIBRATION CONTROL MOUNTINGS 
: »« . BONDED RUBBER PARTS 


design-engineering help avail- 


able to vou. 











Propucr ENGINEERING 





ANS us 


I. //7 Il NSA EN 
MENDA 1s 


Formerly Manufactured by DOOLITTLE RADIO, INC. 


The JK FD-12 monitors any four frequencies any 


FREQUENCY where between 25 me and 175 me, checking both 
& TEAT frequency deviation and amount of M lulation. A 


truly precise instrument for communication systems! 


MONITOR 
When used for different 


bands, plug-in type an- 
tenna coils provided 
Crystal accuracy guaran- 
teed to be + .0015% 
over range of 15° to 50 
C. Meets or exceeds FCC 
requirements 


7 


COMMUNICATION CRYSTALS for the CRITICAL! 


Regardless of model, type, or design James Knights 


can provide you with the very finest tabilized 


QUARTZ crystals. Today JK crystals are used everywhere com 
CRYSTALS  munications require the VERY BEST. 


Well known to every communications man 
is the famous JK Stabilized H-17, with a 
frequency range of 200 kc to 100 mc 
But this is just one crystal in the JK line 
Write for complete crystal catalog! 


| 
| 
f 
| 
| 
: 
) 
| 


= 
C 
= 
| AS 


P» 


PERN | 
WPAN. 


ALSO manufacturer of the James Knights aa EIS Standard. 


THE JAMES KNIGHTS COMPANY —— —- 


SANDWICH 4, ILLINOIS 
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SKINNER SOLENOID e vu 


-—O—-—-—""——-"— ae a 


nd 
7C EXPLOSION PROOF € 
TYPE X5 c 


h^ 


































THE new Skinner X5 
Solenoid Volve is bosi- 
cally the same as the 

widely accepted and tested 
V5, but modified to a construction 





that is Underwriters’ approved for Y 
Class |, Group D hazardous loca- \ 
tions. Small size and lightweight A 
features are retained, and the X5 i 
rt 


is low in price becouse of the mony 
parts which are interchangeable 
with other Skinner valves. Rating is 
10 watts max.; soft, spring looded 
seals prevent leakage; internal parts 





are stainless steel; wide variety of port 
1 





locations in ! ," ond !," size; mos! types 
available for metering; for AC or DC in a wide range of voltoges ond 
frequencies; con be mounted in any position; supplied os two-way 
normally open or closed, three-way normally open, closed or directional 


flow. Write today for details! 


SKINNER ELECTRIC VALVE DIV, 


THE SKINNER CHUCK COMPANY 























































Po 
Vil 
The Mercury Automatic Clutch ele 
is the perfect solution to pre- | 
vailing power transmission bei 
TECHNICAL DATA ON ALCOA’S problems on textile machinery In 
| ... and wherever an electric qu 
| motor or gasoline engine pro- tal 
NEW, ALL-PURPOSE COILED TUBE A Mercury Automatic Clutch installed vides power for machinery or 
on a Textile Gig equipment. ac 
Send for this new booklet describing Alcoa’s new alumi- all 
num coiled tube UTILITUBE. Alcoa UTILITUBE is REASONS WHY A MERCURY te: 
designed for instrumentation, fuel. air and lubrication op 
ippii ioris It Y^ eil to torm. flare - bend - AUTOMATIC CLUTCH M A Sp 
innealed. copper t wH Save vou up to ) on tube 
Costs gives m j "e — ee per pound It oam GOOD INVESTMENT It 
in standard 5O- and foot lengths and im economical 
long length up to 1.000 feet in some sizes. And alumi- al 
num fitting = now available from leading tube fitting è UTILIZATION OF MAXIMUM MOTOR TORQUE uà 
cistripbutors rite | 
e PROVEN DEPENDABILITY á 
ALUMINUM COMPANY OF AMERICA ALCOA 
833-F Gulf Building . Pittsburgh 19, Pennsylvania ^ SAVING OF MOTOR COST 
^ 
e INCREASED PRODUCTION t 
les or. Get the full story on the Mercury Clutch. Write Len PR-9 1 
i TILITU BE MERCURY CLUTCH DIVISION / 
IMINUM COMPANY OF AMERICA AUTOMATIC STEEL PRODUCTS, INC. e j 
, CANTON .6, OHIO 
Hi PRODUCT ENGINEERING Pr 





Put FORCE behind your vibration testing 


...more than 2500 pounds of it 
with this big MB exciter 


POWER AND ENDURANCE feature this new MB Model C25 
Vibration Exciter — today's largest and most dependable 
electromagnetic shaker. 

It has already proved its heavy-duty capacity in a num- 
ber of important military vibration testing applications. 
In frequencies from 3 to 500 cps, it easily develops re- 
quired forces to produce accelerations of 15g with 100 lb 
table load or 20g with 60 lb table load, for example. 

Like all MB Exciters, Model C25 Shaker provides easy, 
accurate, continuous control of force and frequency. It 
allows “scanning” for response to vibration of parts under 
test. Electrically interlocking controls assure trouble-free 
operation. Automatic cycling control available to meet 
specifications of MIL-E-5272. 

Vibration testing shakes out troubles before they start. 
It’s not only a “must” for much military equipment, but 
also a good idea for any product. If you'd like to know 
more about it, why not contact “headquarters” for vibra- 
tion engineering — MB! You'l find the help and advice 
you’re seeking. 


MORE DETAIL 

New bulletin containing specifications, opera- 
tional informat and helpful hints on usage, 
now available on the complete line of MB 
Vibration Exciters which includes models from 
10 Ibs to 2500 lbs force output. Ask for Bulletin 
No. 1-VE-6. 


This Type 17 MB Vibrati 
incorporates ¢ 
achieved by MB 
has equal spring 


a pl 


ré 
APPROVED MOUNT FOR isc]; 
ISOLATING VIBRATION of : 


equal 
Available for loads from 0.5 t ) 
lbs to meet MIL-I-5432 (AN-I-16a) 


specification or 


Write Dept. 6 for 


MANUFACTURING COMPANY, INC. 


1060 STATE STREET, NEW HAVEN 11, CONN. 


PRODUCTS AND EQUIPMENT TO CONTROL VIBRATION ...TO MEASURE IT...TO REPRODUCE IT 




























Linear 
Precision 
Actuator 


TRANS-SONICS: 
Type 35 
TORQUE MOTOR 







to 


eliminate 
wear and tear 


^ f servo-mechanisms 
a : 


threaded ae A @ FAST RESPONSE 


DESIGNED to move a valve such 
as the control valve in hydraulic 


















: @ LIGHT 

@ NO BACKLASH 

Product designers who specify Heli-Coil* Screw Thread @ BALANCED 

Inserts for threaded assemblies get full protection against AGAINST 
wear and tear, particularly in light metals. These inserts ACCELERATION 
add vital strength to all tapped threads... prevent stripping from EFFECTS 
high torque or tension; prevent corrosion, galling and seizing ... and 
they completely eliminate thread wear caused by repeated disas- @ IN PRODUCTION 


sembly and re-assembly. 


The strength of stainless steel Heli-Coil internal threads in light @ FULLY PROVED E 
metals permits simpler, more functional design. With the Heli-Coil BY EXTENSIVE TI 
System, you can design with fewer and smaller studs or capscrews and FIELD USE 






















shorter thread engagements, and yet obtain the required holding in 
power. The results—less weight, less bulk and lower cost. Incorporate 
Heli-Coil Inserts into your next design. M 
Heli-Coil Inserts meet all industrial and military specifications for Brief Specifications 
National Coarse, National Fine and Unified Threads...and for STROKE: + 0.004" th 
spark plug and pipe threads. Available for Classes 3, 3B, 2 and 2B “Tid ae per milliampere i 
fits in all popular sizes from 4-40 to 1'/5-6. — NATURAL FREQUENCY 400 cps 
" — WEIGHT: 1 Ib M 
FOR THE FULL HELI-CO/IL STORY—MAIL THIS COUPON STALLED FORCE OUTPUT: 5 Ibs 
Faletetelatetateteteiaiataeteieiaietatateieietetatatateiaatsteiataateaaiabateteaiaetadeiaadaateaaad tt Ca 
| HELI-COIL CORPORATION |: b Write for Bulletin 35 «e g 
i 146 SHELTER ROCK LANE, DANBURY, CONN. ' 
: Please send me Bulletin 650 on Design Data : T $ 
: Bulletin 349 on Salvage and Service ' RANS " ONICS, INC. 
' 
(0 NAME Bedford Airport, Bedford 1, Mass. 
' 
+ FIRM 
' : -TRANS-SONICS PRODUCTS 
: STREET : Transducers: Acceleration - Pressure - Temperature 
: ° Electro-Hydraulic Amplifier 0 
CITY ZONE STATE 2 : Torque Motor 
' 


"o —  Á— Áo Áo oo I o o9 | HI | HII I o eee ee | HI II | 9 o o ooo oo 9 ooo " 1 TRANS SONICS 
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ISCO recisi?” CASTINGS 


STAINLESS STEEL 


CAST TO MICROMETER TOLERANCES 


This Precision Casting is an accessory used 
in connection with the Garand M-1 Rifle. 
Misco is producing the part in hundreds of 
thousands for K. R. Wilson, Buffalo, N. Y., 
manufacturers of automotive service tools. 
Molded in clusters from plastic patterns, 
castings are poured in alloy steel of carefully 


controlled analysis for strength, toughness 


and resistance to wear. Production is rapid 
and economical, and due to the “as cast” 
accuracy of Misco Precision Castings, 
there is no machine work of any kind. 

When you need large quantities of intri 
cate, hard-to-make parts, Misco Precision 


Castings will fill that need. Misco Precision 


Castings are correct from every viewpoint. 


PRECISION CASTING DIVISION 
Michigan Steel Casting Company 
— 


One of the World's Pioneer Producers and Distributors of Heat and Corrosion Resisting Alloys 


1999 GUOIN STREET - DETROIT 7, MICHIGAN 
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There's 


a 
girl 


in 
Our 


office... 


. . . Whose one job is to 










EVER HAVE A 


Stainless Anniversary? 


You've heard of gold and silver anniversaries, so why 





expedite delivery of your 













requests for “New Catalogs 


not stainless steel? This year, Anti-Corrosive cele- and Bulletins to the manu- 





brates 25 years of dealing exclusively in stainless facturers concerned. 





















fastenings . . . an indication to you that America’s 


The job keeps her busy, 


oldest and largest specialist in stainless fastenings is too. She handles several 


the one to call on first when your requirements are thousand requests from 


for these items. Remember, too, that Anti-Corrosive 
has millions of stainless fastenings IN STOCK, ready readers every month. And 


for immediate delivery, despite the fact that most 


| 
Propuct ENGINEERING 
she’s anxious to be of serv- 

| 


current production requires priority ratings. ice to you whenever she 


can. 


So check the “New Cata- 


logs and Bulletins” insert 








FREE - A- N Stainless Fastening Selector 










if you haven't already done 
so. You'll find a lot of use- 








A handy slide-chart which instantly identifies A-N nos. 


pertaining to stainless steel nuts, screws, bolts, rivets, 


i i i i ful information listed there 
cotter pins, washers; gives sizes and other data. Write 


for “Chart N” TODAY! Free catalogue also available. 





| ... and any of it is availa- 


ble to you promptly and 


sh VELliE CK 
la [EPAUURSHITR 
i Sines OF 


P LU AU — 


Metal Products Co., Inc 


Manufacturers of STAINLESS STEEL FASTENINGS 
D" c. 


CASTLETON ON HUDSON, NEW YORK 


without cost. 
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CUTS COSTS OF CRITICAL 
INSULATING PARTS 


excellónt 
electrical 
charocteristics 


STRONGER PHYSICALLY THAN 
PAPER-BASE LAMINATES 


LOWEST IN COST (BY SHEET AREA) OF 
f MATERIALS LISTED BY UNDERWRITERS 
A. LABORATORIES FOR "SOLE SUPPORT 
? 
as 


OF CURRENT CARRYING PARTS.” 


water absorption 


25% or less 
Users of DUROID 800 are pleasantly surprised with the 
V excellent electrical characteristics — 


ities of this new, unique fibrous material 


Clean-looking and uniform in appearan 
800 features higher impact and tens 
\ XP laminates without their IL e 


>») 


\ = Wh 

\ 
CI 
high impact — t 
and tensile 


strength 


f 


ES 
4 It will take riveting and stand 
^ 


M 
of fasteners without warp ng. It ret 
v. strengths in the presence of moisture snd 
l creases in physical strength when wet 
Inch for inch, Duroid 800 costs f 
than other materials listed by Underwriters Laboratories 
as suitable for the “sole support of 


par's." Rogers will fabricate it for you, t 


| 
25 
JJ 
ROGERS i= pais rent 
CORPORATION LA 


FOR ADDITIONAL INFORMATION, Ple 
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Our Specialty 
is Your Problem 


PRECISION GRINDING 


T-A-P-E-R-S 


to 6' lengths . . . 
2" to 0” Diameter 


\ FIBERGLASS 
STEEL 
STAINLESS STEEL 
ALUMINUM 


We do it Better, 
Faster, Cheaper 


HAR LEE ROD, 


INC. 


303 Park Avenue Weehawken, N. J. 
> UNion 6-6363 
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In active field service since January 1951, the Cali- 
dyne Model 48, 2500-pound shaker, has proved its ability 
to satisfy every requirement of USAF and MIL shake- 
testing specifications, in development and testing labora- 
tories throughout the country. Only Calidyne equipment 


has this performance ree ord. 


THE 


From this big, 2500-pound unit (5 to 2000 eps), 
all the way down to shakers with force output as low as 
15 pounds, Calidyne shake-testing equipment is available 
to suit your job ratings. These apparatus include electro- 
dynamic shakers, vibration pick-ups, couplers, vibration 
standards, vibration meters, and calibrators for accele- 
romeiers and vibration pick-ups. 


For sure knowledge of vibration and its effects ... 
for service-proved test equipment . for experience- 


tried engineering aid . . . CALL CALIDYNE. 


SALES REPRESENTATIVES IN 


NEW YORK. N. Y. WASHINGTON, 5. C. 
G C ihe 9 fe 14008 E a jes € Urine Os 


Sorsbi« M 
MICAGO, ILLINOIS 
PHILADELPHIA. PENNA. 


Dj Co Co Otecet 4.70 


Like the Spider's sticky web. doing busi 
ness a long, long time, and stil] the best 
adhesive of its type. 


HERE'S WHY: Ready-to-use 
Fast setting Transparent 
Waterproof Flexible 
High tensile strength 
Faster ultimate joint-strength 


Ambroid is unsurpassed for speedy assem- 
bling, ideal for manufacturing processes 
in radio, electrical, telephone and elec- 
tronic work. High dielectric qualities, cor- 
rosion resistant. Remains stable over wide 
temperature range. Non-toxic * 


Immediate shipment—2 oz «and 4!$5 oz 
tubes, pints, quarts, and one gallon cans, 
drums. Order from your supplier or write 
direct for Data Sheet. 


AMBROID CO. 


304 Franklin Street 
Boston 10, Mass. U.S.A. 


DALLAS, TEXAS 


c 
Y , MW Mersiand © Andove: Lame 
CA LI D Re E t 
A " Leu end Awocetm 
Fort overs $670) 4 ^ Gee Co © Duos "4 
COMPANY 75! MAIN STREET WINCHESTER, MASSACHUSETTS 
| 


‘ MIMMEAPOLIS, MIMM. MOLLYWOOS. CAL. CLIVELANO, OWO PORTLAND. OREGON 
TO O Bade end Ce. © Geneve GD GE Miller Co. © Mosresed 495 MF Ode! Co © frmemt IAI J t keom O tat ON 


Di aiaia ae n iacit c etatis ———— -< ————— 1 
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Westinghouse Water Cooler 


gives longer, better service with 


SPONGEX Cellular Rubber 


Corrosion . . . deterioration . . . mechanical failure . . . repairs and 
parts replacement—an inevitable sequence wherever moisture con 
densation collects. It's a problem particularly troublesome in re 


frigerating equipment—but not in this Westinghouse water cooler! 


Westinghouse has given its cooler a wardrobe of Spongex cellula: 
rubber. Exposed cold surfaces—tubing, valves, even the waste 
water drain—are covered by custom molded Spongex parts. These 
Spongex parts not only prevent condensation but their insulating 
qualities increase refrigerating efficiency. For this cooler, Spongex 


means a longer better. more efficient life. 


The Westinghouse Wardrobe of SPONGEX 


l. Tube insulator— 
covers cold water tubing that supplies the drinking bubbler. 


2. Basin drain seal— 


forms a water tight seal between bottom of the water cooler basin 
and top of the drain. The compressibility of Spongex compensates 


for variations in the clearance between basin and drain. 


3. Basin drain insulator— 


covers exposed end of the waste water drain. 


4. Regulator valve cap— 

covers the cold surfaces of valve. Elasticity and flexibility of cap 
makes it easily removed for valve adjustment 

5. Water valve cap— 

covers shut off valve controlling water flow to bubbler. 

6. Door gasket — 

forms an air tight seal for the door opening into the cold storage 
compartment. The gasket also seals off the insulating air space 


between the inner and outer panels of the door. 


Perhaps Spongex can help better vour produc t. too. We would be 


happy to hear from you. 


® Cellular used for cushioning, insulating, shock absory 
tion, sound and vibration damping, gasketing 
Rubber sealing, weatherstripping and dust proofing. 
THE SPONGE RUBBER PRODUCTS COMPANY 502 Derby Place, Shelton, Conn. 
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Versatile 27) controls help 
speed cars through Washmobile 


7 WASHMOBILE : 





—————— 





Model 65 dishes out the soap 
for an automatic car washer 


Mm needed an auto- 
matic method for soaping 


vehicle n thei 


Lime-saving 


whine. That’s why an A-P valve 
ols the flo of soap for S 
equipment It blends soap and i 
tO ex t proportions to do a 
fine cleani pol here's no water 
iste no wasted soap proper mixing of soap and water. 
An A-P Model 65 Water Regu If you have a problem involving 
lating Valve I pecified for this flow control ol gases, liquids, 
ipplication. It has no rubber to air or refrigerants let us know. 
deteriorate ... and there's no cor Chances are we have a standard 
rosion problem. A-P’s exclusive valve that will solve vour problem, 
liding shoe action keeps valve seat or that we can design a valve to 
clean for tight shut-off. . illows suit vour requirements. 


A-P Controls manufactures a complete line of control valves 


s © Aut throttling 


. sS 


@ DEPENDABLE Controls 


A-P CONTROLS CORPORATION 


(formerly Automatic Products Company) 
32nd St... Milwaukee.45, W In Canada: A-P Controls Cory 


i 


24u14 N jis E54 ooksville, Ont. 


HS 





ANNUAL HANDBOOK 


OF 
PRODUCT 


DESIGN 
FOR 1953 


Here ... for the first time... a 
brilliantly edited, carefully con- 


HANDBOOK of 


major design-engineering devel- 


densed 


opments in every field .. . as 
reported during a year through- 


out the world. 


General Engineering 
e 


Metals and Alloys 


* 
Non-metallic Materials and 
Finishes 
* 
Fabrication and Production 
Processes 
. 


Power Transmission 
e 


Design Analysis and Mechan- 
ical Parts 


s 
Fastening and Joining 
o 


Motors, Engines and Controls 


Electrical and Electronic Com- 


ponents 
» 
Hydraulic and Pneumatic 
Equipment 


This is a new editorial service to 
you, in addition to Product En- 
gineering’s regular monthly is- 
sues ... and is now part of your 


regular subscription with- 


|| out extra cost to vou. 
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WAUKESHA'S 3/l 


STAINLESS 
STEEL CASTINGS 
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You can count — just on the fingers of one hand —the foundries 
who can successfully .ast No. 321 stainless steel with titanium. 
But WAUKESHA metallurgical engineers have found the 
secret ... WAUKESHA castings of 321 are completely un- 
affected by welding processes; their high corrosion resistance 


is unimpaired. 


And — as in all WAUKESHA castings in the 300 and 400 
series, castings in 321 come to you smooth in surface, dimen- 
sionally correct, pin-hole, pit and blow-hole free. They are 


so uniform in texture that machining is never a problem. 


WAUKESHA'S large production facilities plus a highly 


organized insistence on clock-like production schedules will ' 


justify your confidence in “on the dot” deliveries. 


So, just send us a pattern — no matter how intricate 
and difficult. We’ll make a sample casting for you — 
with no obligation. Give WAUKESHA a trial—today. 


EQUIPPED TO SERVE YOU FROM 


BLUEPRINT through the finished casting 


Just 


NOW 


--TO SOLVE YOUR MACHINING 
AND WELDING PROBLEMS 









IMMEDIATELY 





AVAILABLE 








command 


Waukesha Foundry Co. 


1316 LINCOLN AVE 


WAUKESHA, 


WISCONSIN 



















40 yeors of leadership in producing 
unusuolly difficult castings hove 
mode WAUKESHA one of the large 
jobbing foundries in the country 
Four foundries with a total of over 
130,000 squore feet are at your 





LOCKHEED 


AIRCRAFT CORPORATION, GA. DIV., MARIETTA, GA. 


Offers You 
a New 
Opportunity 







ENGINEERS 
with 


EXPERIENCE 


Aeronautical Electrical Mechanical 








A New Opportunity, in a New Division, working for a 
top leader in commercial and military aviation. 





A new joy in living, in famous North Georgia climate, only 
8 miles from Atlanta, second highest large city in the U. S. 
88 parks cover 1600 acres, and 22 excellent golf courses 
offer year-round enjoyment. 
















Atlanta and North Georgia are famous for their beautiful 
homes, and desirable, modern housing is available. Fine 
elementary and high schools, colleges and universities, plus 
vocational and professional schools serve the area. 10 radio 
and 3 television stations and more than 50 theatres bring 
in top entertainment. Best cultural advantages are offered, 
and 500 churches are affiliated with 40 creeds and denomin- 
ations 

You will find a better life—a better future- 

at LOCKHEED. 


(Mf you prefer the West Coast, your application will be promptly 
forwarded to LOCKHEED at Burbank, Calif., where similar open- 
ings are available). 


CHWATOORURS TOSS MN NEUE ME E 
CLIP AND MAIL TODAY! 


Lockheed Employment Manager, 

594% Peachtree St., N.E., 

Atlanta, Georgia. 

Please send me full information on opportunities at 
LOCKHEED. 








LOCKHEED 


AIRCRAFT 
CORPORATION 




















Name 


| 


Address 





City & State 


| 


TTT 


My Occupation (type of Engineer) 








Propucr ENGINEERING 





COMPONENT 
PARTS 


Users of Acadia Synthetic Rubber 
component parts in hundreds of 
industries have found them unsurpassed. 
No matter what function synthetic 
rubber must perform, depend on Acadia 
parts. They best meet exacting 
specifications and operating conditions 


such as moisture, oil, heat, wear and 


age resistance. Molded, extruded, die- 
cut to close limits—compounded to meet 
specific conditions. Acadia engineers 


will gladly cooperate. 


č 


Sheet and Roll Felt Manufactured f 
Purposes and To Meet All S.A.E 


Specifications. 


T | G ACADIA L phett 
NV - Seis Processors of Synthetic Rubber 7 PRODUCTS 


; ond Plastics * Sheets 
t Extrusions * Molded Ports 
| y i 
} | DIVISION WESTERN FELT WORKS 
| f 4035-4117 OGDEN AVENUE * CHICAGO 23, ILLINOIS 
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#1, #2-S, #6, #6-SK, carry on until 
lubrication can be restored 






Hard and strong enough to take the constant pounding of heavy shock loads 
and high compressive forces, these Promet Bronzes are also sufficiently high 
in lead content, soft enough, to prevent seizure and to embed harder parti- 
cles that would ordinarily result in scoring. 


Easily machined at high speeds without lubricants or coolants 





Write today for service data sheets and quotations. 


THE AMERICAN CRUCIBLE PRODUCTS CO. 


1317 Oberlin Avenue > Lorain, Ohio, U. S. A. 











» » » fabricated to 
your specifications 


There's no substitute for "accuracy" in the fab- 
rication of Plate and Sheet Metal Products, nor 
is there a substitute for "experience" in the shear- 
ing, forming and welding of metals. With Little- 
ford you can be assured of both accuracy and ex- 
perience, 70 years of it, in the producing of 
quality weldments for all industries. Littleford 
fabricated Weldments have all the inherent 
Stre ngth and toughn« sstow ithstand shock, strain, 
vibration and severe service. Littheford complete 
fabricating facilities are at your service. Send 
blueprints for estimates; prove to yourself “know 
how" means lowcr cost units 






LITTLEFORD BROS., INC 
436 E. Pearl St., Cincinnati 2, Ohio 





DID YOU FORGET 


a 








TO TELL US 
THAT YOU'RE 


MOVING 
? 


Planning to move? If you are, 
tnen won't you please let us 
know as far in advance as pos- 
sible? It takes time to make 
address corrections on your 
PRODUCT ENGINEERING sub- 
scription stencil. By notifying 
us about your change in ad- 
dress, you make sure PRODUCT 
ENGINEERING reaches you. 
There's a handy coupon below 
to report the change to us. Do 
it now so you continue receiving 
your PRODUCT ENGINEERING 
without a single hitch in serv- 
ice. Thanks for cooperating! 


PRODUCT ENGINEERING 


Circulation Department 


330 West 42nd Street, New York 36, N. Y. 


CHANGE OF ADDRESS NOTICE 


On or about .....my new address will be: 
Street 
City Postal Zone # State 
Signed 


My old address is: 
Street 


City Postal Zone #... Stete. 


PRODUCT I.NGINEERING — JUNE, 1‘ 


Ts 
————_—$ 


)5 





DESIGN 
ENGINEER 


small 


With relays 
other electromagnetic devices needed im 
with 


manu- 


experience on and 
mediately for 
established telephone equipment 
facturer. Men with 
will be considered 


permanent position 


limited experience 


For information or to apply, please write 


MR. W. B. NEAR 


AUTOMATIC ELECTRIC 


1023 W. Van Buren St 


Chicago 7 Illinois 


CONTRACT 
WORK 


Which casting will 
serve YOU best? 


NON - GRAN 


CENTRIFUGAL 


WETT 


SAND CASTING 






Send your prints for 
prompt quotation. 


American 
Non-Gran 
Bronze Co 
Berwyn, Pa 


po vou NEED 


PRECISION ROLLED 
OR ULTRA-THIN 


METAL STRIP? 


WE ROLL + Beryitivm-Copper-invor 
* Phosphor Bronze * 
* Wickel-Silwer * 


Copper * Bross 
Stainless Steels 
* Low Carbon Steels + Nickel + Monel 
* Hoynes Stellite Alloys * Mognetic Alloys 


* Crome iron Alloys + ond Mony Others 





WE REGULARLY PRODUCE metal strip vp to 8 in width 
and down to 0005" thin—to tolerances as close as + 000! 
OUR MODERN EQUIPMENT INCLUDES Sendzimir, 2-High 
and 4-High precision rolling mills, precision gang slitters 
and continuous atmosphere onneciers 

WE CARRY A WORKING INVENTORY of some metals for 
prompt service. Send us your order for one pound or o 
thousand —or write for catalog of products and services 


AMERICAN SILVER CO. Inc. (A) 


| INDUSTRIAL DIVISION 


36-03 PRINCE ST. * FLUSHING 54, N. Y 
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SEARCHLIGHT SECTION 


aei 


WHO... ME? . 
AN A/RCRAFT 


e 


Pd 
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Yes, Lockheed in California 
can train you — at full pay! 


The step up to Aircraft Engineering isn’t as steep as you might expect 
Aircraft Experience isn't necessary. Lockheed takes your knowledge ci 
engineering principles, your experience in other engineering fields, your apti- 
tude, and adapts them to aircraft work. You learn to work with closer toler- 
ances, you become more weight conscious 
What's more, Lockheed trains you at full pay You learn by « Lock- 


heed’s on-the-job training program. When necessary, you attend Lockheed 


classes. It depends on your background and the job you are assigned. But, 


always, you learn at full pay. 
These opportunities for engineers in all fields have been created by L« 


heed's long-range production program — building planes for defens 


for the world's airlines. 


And remember this: When you join 


ENGINEER TRAINING PROGRAM 


Lockheed, your way of life improves as fis, 34. V iiai Badran 


well as your work. Dept. PTE-6 


LOCKHEED 


Living conditions are better in South- 
ern California. The climate is beyond 


compare: Golf, fishing, motoring, patio 


. . 
à; Aircraft Corporation 
life at home can be yours the year round 
E Burbank, California 
And your high Lockheed salary enables 


you to enjoy life to the full 


" 
| 
| 
| 
| 
| 
| 
| 
| 
l 
l 
| 
| Dear Sir 
| 
| 
| 
| 
| 
| 
| 
| 
l 
| 
| 
l 
| 
| 


Note to Men with Families: Housing con- — — d MN — 

ditions are excellent in the Los Angeles PREE we 

area. More than 35.000 rental units are 

available. Thousands of homes for own- My Name 

ership have been built since World War 

II. Huge tracts are under construction My Fi« gineer 

near Lockheed. 

Send today for illustrated brochure de- My Street Addres 

scribing life and work at Lockheed in 

Southern California. Use handy coupon My ind State 

at right. Ecce sn od LU 
4? 












































SEARCHLIGHT SECTION 


ELECTRONIC ENGINEERS 


Mechanical Designers for Research 
and Engineering 


CONFIDENTIAL COUNSELLING 


ON ALL 
PERSONNEL PROBLEMS 


To EMPLOYER and EMPLOYEE 
EXECUTIVE—(AII Branches 
ENGINEERING—4(AlI Phases) 

ADMINISTRATIVE-—ACCOUNTING 
SALES—ADVERTISING 
In Salary Brackets $5,200— $50,000 


NATIONAL COVERAGE 


Please write briefly, outlining your specific ex- 
perience or personnel needs 













T 


To work in the design and development of new electronic equipment. Excellent working 


and living conditions, good salaries and exceptional employee benefits. Write, giving 
full 






details including education and experience. Personal interviews will be arranged. 


THE NATIONAL CASH REGISTER COMPANY 


MAIN & K STS., DAYTON 9, OHIO 










Wm. H. Bruce, Mgr 


EMPLOYMENT COUNSEL 


Suite 500 7 W. Madison St 
Chicago m Financial 6-2100 















WANTED 


PLANT ENGINEER 


4 new Petro-Chemical Plant located in the Pan- 
handle of Texas is seeking a Plant Engineer with 
considerable experience in the design and installa 
tion of Pressure Vessels, Fractionating Columns 
Pumps, Turbines, Compressors, Boiler House, Pip- 
ing Systems, Instrumentation, and Related work. 
















ENGINEERS 


Permanent Salaried Positions are open at Saginaw Steering Gear Division of 
General Motors Corporation 


TOOL DESIGNERS 
PRODUCT DESIGNERS 
PLANT ENGINEERS 
TIME STUDY ENGINEERS 


Interesting Work on a Variety of Products on an Expanding program for Civilian and 
Defense needs. Send Detailed Resume to 

CARL U. FRANCE, PERSONNEL DIRECTOR 
SAGINAW STEERING GEAR DIVISION, G.M.C. 
SAGINAW, MICHIGAN 








This is a Permanent position in a Plant presently 
being constructed. 















In reply, give complete work experience, educa- 
tional background, and personal data Address 
replies to: 





Divisional Personnel Superintendent 


CELANESE CORPORATION OF AMERICA 
Box 148 Bishop, Texas 

























































































DESIGN & DEVELOPMENT ENGINEER DESIGNER FOR SPECIAL MACHINERY 
Nationally know electrical products manufacturer We have an opening for a mature designer of auto- 
eeks outstanding mechanical engineer experienced matic machinery for mass production assembly of 
in development and desigr small metal and plastic parts This job has not 
e á : een created hy current defense requirements, The 
M : be thoroughly familia wan drafting room industry is an old one and its products are used SAN FRANCISCO: 68 Post St 
practices and the preparation of manufacturing for civilian as well as in defense purposes. If you 
frawings and specificatio Be Capable of Direct are ambitious and irterested in a truly permanent 
g the efforts of desigr draftsmer technicians position send resume 
i mie GOGUS P125 i POSITION VACANT 
Should have degree is echanical engineering T N ` N 
wit at least five years experience in mechanical 
lesiqn and develop t with considerable ingenuity — MECHANICAL ENGI) EI r 
and ability to design any type of equipment ‘ g engini ngar I ew 
salary $5.000 to $9,000 or more for right man under P -5f Prod rng 1 
s — NEW PRODUCTS WANTED 
Write full detail f education, experience, age 
esent connection and references in duplicate. Ali EMPLOYMENT SERVICES 
eplie strictly confidential Ou employees know Do you have a new or improved device or component 
(ot advertisement with broad sales possibilities in the electronic or . á 
P.43 mechanical field? ` RIED POSITIONS $ X 
A i y | One of our clients—a progressive, experienced and : h ^ 
well-equipped manufacturer—is interested in de E : 
MEM veloping, volume-producing. and marketing addi- n roe 
tional products for industry . . $ 
Outright purchase, royalty or license arrangement | ee TD ES N Y 
will be considered : : i 
— P Write, giving preliminary details. Strict confidence š 
ROFESSIONAI — SA onfidential service, est 
AA 4 - e 
SERVICES MICHENER & HOLLAND nge of connectior 
A * . " ; E 
2100 Lincoln Liberty Bldg. n. Send name at 
Philadelphia, Pa. . Dept. H 

























GEORGE H. KENDALL 


I POSITIONS WANTED 


ANTIFRICTION BEARING Specialist Pr 


iineer exceptionally 


( 


COMMERCIAL PRODUCT WANTED 


At present 90 percent on defense work, we are 
looking to the future with long range plans 

Electro- Mechanical in character, we employ ap- 

proximately 200 people. Facilities include complete 
| ergineering department, with research laboratory 
| and competent technical staff, model shop and 





















complete machine shop, assembly department and 
related services 


NEW YORK 
TESTING LABORATORIES, INC 


í FENI 


We are interested in any practical item with open 
market possibilities of an Electrical, Mechanical 
or Electro- Mechanical nature, in any condition cf ECHNICAL ADVISOR 
development from idea to production model tion a 1 r to exe 


} í j 


BO-1043, Product Engineering 
W. 42nd St New York 36, N. Y 





v 
SKINNER, HARLAN AND IRELAND, INC WANTED 2 eee 


NEW PRODUCTS CHIEF ENGINEER 









' - I , Steel plate fabricator and  machiner do a halen 
bidon desires new product ideas. Will buy out @ Armament, Aircraft 
right or make other suitable arrangement. € Automotive, Petroleum 
B0-40 «dada f Los Angeles area only 
T Į I inar 3 ] i oh . Pa PW-1369, Product Engine 


Ww Bhd L Ar 
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MATERIALS 
Adhesives 44 
Aluminum Alloys 2. 24.25, 52 
65, 70-71, 285, 310-311, 364 
403, 410 
Beryllium Alloys 346 
Bimetal 52. 339 
Brass 60. 67-68 
Brazing Alloys 330-331 
Bronze 60, 67.68, 281, 310-311 
339, 422 
Carbide Ailoys 361 
Carbon Graphite 4th Cover 
38.39, 300 
Ceramics 381 
Chemicals 261 
Copper Alloys 2. 52. 60. 67-68 
310-311 344, 346 
Cork Compositions 75 
Fabrics, 2oated r Impreg 
nated 328. 390 
Felt 425 
Friction Materials 22-23, 372 
Glass 382, 398 
Laminated Metals 52, 268 
Leather 214 
Light Metals 382 
Manganese Alloys 52 
Molybdenum Alloys 302, 344 
Nickel Alloys 62. 344, 359 
Nylon 104, 398 
Phospher Bronze 359 
Plastics 6. 15, 59, 79, 97, 101 
104, 195, 229. 235, 261, 288, 31. 
370, 374, 391, 419 
Plastics, Laminated 15, 101, 305 
358. 378, 391, 415 
Platinum Alloys 52 
Plywood 342 
Powdered Metals 4th Cover 
38-39, 300, 401 
Resins 261 
Rubber & Synthetics 41, 73, 203 
214, 229, 233, 278, 288, 324, 368 
380, 390, 398, 417, 421 
Silicones 194 
Silver Alloys 52, 359 
Stainless Steel 2nd Cover 
28-29, 40, 96, 112, 251, 271-272 
273-274. 301 
Steel 99, 198, 217. 271-272-273 
274, 383 
Titanium Alloys 4, 94 
Tool Steel 271-272-273-274 
Wood 342 
Zinc 54 
STRUCTURAL PARTS 
Bars 283 
Bushings 223, 412 
Castings 43, 62, 70-71, 80, 234 
239, 241, 264, 266, 270, 277, 295 
300, 314-315, 324, 332, 361, 367 
389, 413, 419, 422, 432 
Die Castings 213, 225, 259 
292. 367 
Extrusions 24-25, 65, 70-71, 
310-311, 421 
Forgings 67-68, 285, 334 
362, 372, 384, 400 
Metal Powder Parts 4th Cover 
22-23, 38-39, 300, 401 
Plates 70-71, 271-272-273-274 
Rods 2, 24-25, 60, 310-311 
Shapes 2, 8, 70-71, 217, 271-272 
273-274, 310-311, 329 
Sheets 2nd Cover, 2, 24-25, 65 
70-71, 112, 271-272-273-274 
301, 421 
Stampings 65. 268, 349 
Strips 2nd Cover, 60, 271-272 
273-274, 301, 383, 421 
Tubing 2, 28-29, 40, 45, 60, 65 
70-71, 72, 77, 227, 263, 271-272 
273-274, 310-311, 314-315. 320 
355, 366, 368, 379. 38S 
410, 421 
Weldments 422 
Wire 60, 84, 271-272-273-274 
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MATERIAL PROBLEM 
GOT YOU WORRIED? 


Consider Felt — the Material that's 
Solved Thousands of Problems 





FELT is known as “the Miracle Material of 


a Million Uses” because of its unbelievable 7. 4&7 


E 


For instance, we can supply you with FELT as 


variety of characteristics .. . 





soft as a young girl's whisper; **....0r as tough 
à 1 » or ` . a 

a| ** and hard as a loan shark’s heart. 4g 
X^ - =] 


>? We will make it for you in any color ‘28 


a /* 
or shade in the full I e from black 
Ss to white. | RE 
You can order it in any thickness. - 1 


wo seana 





eT 


any consistency, any size, ¿y 4272 ; any shape. 


We will cut it for you to meet your most 
exacting W^ S size-and-shape requirements. 
ma DI 
Or, if you prefer, we will ship it q X 
ee o 


to you by the roll.) yby the square yard, 


+ 


i or in strips. — 
= a7 
ce cr MES $5 7 
7^ oit anek "A acto Xs Coupon 70 
Th- 
The FELTERS COMPANY ^ 


Manvfacturers of Unisorb for Machine Mounting 
210-PE SOUTH STREET, BOSTON 11, MASS 





Gentlemen: Please send me details on Felters Felt and Felters 
Precision Cut Felt Parts. | have the following material problem: 


Name & Title 
Company 
Address 

City & State 
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and increase efficiency 











*TRADEMARK 





"Before and after" pictures courtesy 
the Miller Company, Meriden, Conn. 























Get rid of that tangled, jumbled jungle of inefficient 
wiring on electrical tools that move. Use Koiled Kords 
in the plant or on your products and increase efficiency, 
minimize accident hazards and cut replacement costs. 























Koiled Kords are neoprene jacketed electric cords of 
high quality that are permanently coiled into a spring- 
like shape which provides for extension and retraction. 




















Koiled Kords are made with from one to six conductors 
and may be purchased in mandrel lengths four feet 
long and used just like straight cords are used. When 
required Koiled Kords are made to customers' speci- 
fications in combination of coiled and straight lengths 
with or without terminals. 









































For specific information for your own application of Koiled Kords 
write in full detail. Koiled Kords will be glad to work with you 


Koiled Kords 
AAAs 























Qtar 








BOX K, 
IN CANADA: R. D 


HAMDEN, CONN. 


FLECK AND COMPANY LIMITED, 
OSHAWA, ONT 
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Continued from page 425 


FINISHES 

Galvanizing 250 
Non-Metallic 319 
Paints & Lacquers 298, 376 
Plating .. 250 374, 376 


Rust Proofing 10, 250, 298, 350 






MECHANICAL PARTS 


Abrasives 22-23 
Adhesives 44, 416 
Axles .. 242, 327, 387 
Balls T 240, 368, 402 
Bearings, Ball, Roller, and 
Needle 48-49, 50-51, 66, 85 


98, 102, 118, 207, 211, 230, 260 
333, 350, 372, 315, 392 


Eearings, ''Oil-less"' ..4th Cover 
38-39, 300 
Bearings, Sleeve 4th Cover 


38-39, 281, 283, 339, 389 
: TETE o "T . 
22-23, 26-27, 36. 41, 86-87 
106-107, 356, 377 

Bolts, Nuts, Screws and Rivets 


Bellows 
Belts . 


32. 37, 42, 69, 98B, 205, 219 
240, 265, 308, 345, 352, 392, 400 
414, 431 

Blowers ...... 376 
Brakes ..... 259, 399 
Brushes .. i — 
Bushings & Grommets . 339 
Chains .....11, 64, 86.87, 254, 371 
Clamps ud 238. 294, 350 
Cleaners s : . 386 
Clips .. 386 
Clutches ... 295, 326, 372, 399 
4^6, 410 

Compressors sax RR 
Containers .. .356, 382 
Controls ... 91, 326, 418, 431 
Coolers be dd sw ..236, 276 
re ree ee T 
Couplings, Flexible .. 35, 236 
318, 408 

Couplings, Hose & Tube..238, 263 
287 

Dampers is ve adele . 290 
Drives ..64, 106-107, 254, 296 
372, 317, 381, 402 

Engines ..242, 262, 302, 311 
321, 332 

Fasteners ..32, 37, 42, 69, 70-71 


98A, 98B, 103, 116. 205, 219 
240, 265, 308, 345, 352, 364, 374 
382, 386, 392, 397, 400 


414, 431 

Floats KE RR denim adn TE 
Gages & Instruments . ..209, 255 
307, 401 

Gears, ..74, 81, 228, 326, 347 
388, 390, 395 

Hose 22-23, 36, 263, 348, 406 


Hydraulic & Pneumatic Equip- 
ment . 1, 91, 108-109, 114, 231 
242, 256, 275, 276, 293, 296, 313 
326, 351, 353, 363 


418, 428, 431 

Insulation ‘ .. 358 
Joints : Pu 2 
Locks, Hinges »»vedua. A 
Lubricating Equipment 78, 95 
237, 270, 280, 434 

Materials Handling — 
Mountings .....290, 408, 411 


Packing, Gaskets, Seals..4th Cover 
22-23, 38-39, 56, 58, 75, 214 
237, 245, 246, 287, 316, 324, 340 

370, 380, 390, 393, 407 

417, 421 

Photographic Equipment os SOA 
Pins i 219 


Piping 28.29, 209, 271-272 
213.274, 314.315 
wes 219, 388 


231, 242, 275, 293 
311. 391, 393 
Pumps 16. 28.29, 108.109, 242 
250, 256, 270, 275, 293, 351, 364 
386, 396, 401, 404, 406, 428 
4th Cover. 38-39, 103 

203, 221, 282, 316, 340, 382 
393, 397, 421 


Power Units 


Rings 
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Screw Machine Parts 70-71, 219 
243, 388 
Shafting, Flexible ‘ 402 
Sheaves & Pulleys 106-107 
Shims 268 
Speed Reducers & Motor Re- 
ducers 3rd Cover. 30-31, 57 
81. 88.89, 244, 248 
322.323, 335, 405 
Springs i 386 
Sprockets 11, 228 
Testing Equipment 82-33, 255 
401, 411, 416 
Tapes ... 427 
Transmissions 11, 64, 372. 387 
Lis APVT 209, 232 
Valves & Fittings 1, 28-29, 78 
95, 108-109, 209, 232, 256, 267 
270, 293, 326, 386, 392 
410, 418 
Vibratory Equipment 411 
Vibration Dampers 297. 408, 411 
Washers ae 205, 339, 397, 421 
Wire Cloth 90, 355, 429 


ELECTRICAL PARTS 


Actuators 366 
Anodes UTE. 
Assemblies TE 
Brushes .4th Cover, 38-39 
Connectors ...53, 61, 356, 426 
Contacts ...18-19, 52, 232, 258 
Controls & Control! Equipment 
12, 18-19, 20-21, 26-27, 33-34 
46-47, 55, 257, 258, 269, 312 
322-323, 338, 341, 357, 384 


392, 394, 396 
Cords . 368 


Electronic Equipment 4, 312 
320, 409 

Extruded Plastics 303 
Fans & Blowers oo San 
Generators 369 
Heating Units 105, 357 
Instruments 320, 369 
Insulation . 303, 380 
Lamps os i .. 400 
Magnetos ...... -—— kee 
Motors ...3rd Cover, 26-27, 30-31 
46-47, 57, 81, 92, 244. 252, 257 
279, 286, 289, 304, 322-323, 328 
335, 343. 365. 369. 375, 316 
395, 396, 402. 405. 412, 430 
Solenoids 269, 384, 386, 392, 410 
Thermostats. 76, 338 
Timers is 430 
Vibrators 94, 416 
Wire & Cable 306 
Wiring Accessories 53, 61, 374 


DRAFTING ROOM EQUIPMENT 
AND SUPPLIES 


93, 284, 291, 376, 384, 433 


FABRICATING METHODS 
AND SERVICES 


Assembling 

Bending 

Cutting 

Drawing 

Extruding 

Finishing 

Forming 

Gear Cutting 

Grinding 

Honing 

Molding 6, 79, 253, 
312, 324, 358, 380, 


Plating 

Pressing 

Rolling 

Slitting 

Spinning 

Stamping 

Welding 28-29, 65 


ENGINEERING AND 
PRODUCTION SERVICES 


100, 266, 276, 325 
33a, 353 


BOOKS 
336-337, 342 
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2] ARMSTRONG'S ^ 
DK-153 TAPE 


"Now your phone 


won't slip any more" 


For Ln] 1 

Or a NON-SKIU CUSMON 
pads t Armstrong 

stop t phone trom s 


ring the finish 


Thev go on fast. too. The 
backing ani presses the pads 
tive adhesive sticks tight to 

DK 153 | LX 
lOnmnme material 


plates of. Diesel 


many manutact 


You can get Dk 153 Tape 
rolls. sheets | 
company let 
Cork Co.. Gask« 
Dept.. 6806 Arch 
St.. Lancaster. Pa 


Cork-and 


Protective 


rubber 


Tacky adhesive 


backing 





BIG NEWS 
for USERS of 
HYDRAULIC 
PUMPS and 
MOTORS 


PUMP MOTOR 


Dual-Purpose, Vane-Type POWER for Continuous Duty 


Here's the kind of rugged, low-cost, long-service hydraulic power 
you've been wanting! Offering complete hydraulic balance of 
both vanes and rotors, this unit assures a dependable perform- 
ance. Interchangeable cam rings available for each of four 
SIZ€S provide eleven different models. Adaptable for either 
clockwise or counter-clockwise operation. Denison Pump/ Motors 
are ready for use as either pumps or motors without alterations 
of any kind built for hard, continuous duty at pressures up to 
2000 psi. Pumping capacities range from 2!/, to 70 gpm. Torque 


ratings for motor applications range from 13 to 257 inch-pounds 
per 100 psi. Wide variety of combinations pos- “The fi 
sible for any porting requirement. Choice of tuwst 
mounting arrangements including CIMTC stand- Money, 
ards. Get full details on Denison Pump/Motors; 

write today for Bulletin P-5! lan Buy!" 


The DENISON Engineering Co., 1157 Dublin Rd., Columbus 16, Ohio 


DENISON 
7 y aun Oll zc. 
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hut PRODUCT 'ENGINEERING 
sumes no respi lity 


miss 


A-P Controls Corp 

Abbott Ball Co.. 

Acushnet Process Co 

Adel Division, General Metals 

Corp. 

Airborne Accessories Corp 

Ajax Flexible Coupling Co 

Alden Products Co 

Alemite 

Allegheny Ludlum "Steel Corp. 

Allen Mfg. Co.... à 

Allied Products Corp.... 

Allied Research Products Corp. 350 

Allis-Chalmers Mfg. Co...16, 26-27 

Aluminum Co. of America 70-71 
364, 376, 410 

Ambroid Co. i 416 

American Brass Co e 67-68 

American Chemical Paint Co... 298 

American Crucible Products Co. 422 

American Gear & Mfg. Co 347 

American Hard Rubber Co 288 

American Insulator Corp.... 253 

American Lava Corp... 381 

American Metal Hose Branch, 

American Brass Co à 265 
American Screw Co.... . 98B 
American Steel & Wire Co 271 

272-273-274 
American Steel Foundries, 

Level Load Axle Div... 327 
Ampco Metal, Inc..........310-311 
Anchor Coupling Co., Inc. 287 
Anti-Corrosive Metal Products 

Co., Inc. .. 414 
Arkwright Finishing Co....... 284 
Armco Steel Corp........ os ao 
Armstrong Cork Co., (Gaskets, 

Packings & Seals) 75, 427 
Arrow-Hart & Hegeman Elec- 

tric Co. . 33-34 
Arwood Precision Casting Corp. 324 
Atlantic Casting & — 

Co. 264 
Atlantic "Screw Works..... 98B 
Atlas Chain & Mfg. Co (cakes ee 
Austenal Laboratories, Inc . 234 
Automatic Switch Co.. .. 386 
Automatic Steel Products, Inc. 410 
Avco Mfg. Corp. Lycoming- 

Spencer Div. 


Bakelite Co. a Div. of Union 
Carbide & Carbon Corp..15, 
Baldor Electric Co.... 
Baldwin-Lima-Hamilton Corp 
Testing Div. . 
Bantam Bearings Div., » Torring- 
ton Co. í 
Barber-Colman Co 
Barry Corp 
Belgian Electric Sales Corp. 
Beryllium Corp. 
Bethlehem Steel Co 
Bijur Lubricating Corp 
Blackhawk Mfg. Co.. 108-109 
Blake & Johnson Co . 98B 
Bodine Electric Co 405 
Boston Woven Hose & Rubber 
Co. 
Bridgeport Brass Co.... 60 
Priggs & Stratton Corp.. 302 
Bristol Co. 392 
Brown & Sharpe Mfg. Co 255 
Bruning Co., Inc., Charles 93 
Buffalo Bolt Co... à 308 
Bundy Tubing Co 355 
Bunting Brass & Bronze Co 283 
Bush Mfg. Co 388 


Calidyne Co V 
Cambridge Wire Cloth Co 356 
Camcar Screw & Mfg. Co..98B, 308 
Carpenter Steel Co ‘ 96 
Carpenter Steel Co., Alloy Tube 

Div .. 40 
Central Screw Co 93B. 308 
Century Electric Co 322-323 
Chain Belt Co. 86-87 
Chemical Corp. . 250 
Chicago Rawhide Mfg. Co 214 
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ELECTRIC A 
BRAKE 


i AMA 





‘There’s no one cure-all 


Each case is different. But you can select from Masters , 


E ONE YT BF ID 
Rate ee ae 


-— 4 

Y eel EAER EE EEEE ETEEEEE 
o 
a » 


broad line the correct combination of features to nid 
give you the RIGHT horsepower, the RIGHT shaft 
speed, the RIGHT construction features, the RIGHT j r " 





mounting . . . all combined into one compact power 
package. 

Master Motors, available in thousands and thou- 
sands of types and ratings (as to 200 HP) give you 
a breadth of selection you can get nowhere else. 
Master engineers can be completely impartial in help- 
ing you select the one best drive for you. 

Use Master Motors to increase the salability of 
your motor-driven products . . . improve the economy 5 à rr 


and productivity of your plant equipment. They're < 


wu 
the horsesehse way to use horsepower, N ©, 
| r 


THE MASTER ELECTRIC COMPANY 
F ‘DAYTON 1, OHIO 


SS DLBCTRIG MOTORS" d 


E 





SPECIFY 


GRAMIX. 


SINTERED METAL PARTS AND SAVE TIME 
BEARINGS, OIL IMPREGNATED MONEY AND 


FOR SELF LUBRICATION =~ 
ir besip E MATERIAL 


2¢ IRON PIVOT BEARING 
22 


NICKEL SILVER BRONZE D 
CAM 9c BEARIN 6c 


BRONZE YOKE LINK 14¢ 
IRON HUB SPROCKET 85¢ 


92 


THE UNITED STATES GRAPHITE COMPANY 


DIVISLON OF THE WICKES CORPORATION # SAGINAW, MICHIGAN 








